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1 

A USE OF NOVEL 2-OXO-HETEROCYCLIC COMPOUNDS AND THE 
PHARMACEUTICAL COMPOSITIONS COMPRISING THE SAME 



5 Technical Field 

The present invention relates to novel use of 2-oxo-heterocyclic compounds 
having anticancer activity and the pharmaceutical compositions comprising the same. 

Background Art 

10 Cancer is characterized that cell cluster called as tumor caused by abnormal and 

uncontrolled cell growth, is formed, permeated into neighboring tissue and severe to be 
transferred to other organ, which is called as neoplasia. Over than 20 milUon peoples 
per year are suffered with cancer in the world and among them 6 million people per year 
were died from the disease. The origin of cancer is classified into internal factor e.g., 

15 genetic factor, immunological factor etc and external factor e.g., various chemical 
substances, radioactive ray, virus etc. Cancer may occur when the balance between 
oncogene and tumor suppressor genes is collapsed by above explained factors. 

Histone is a nuclear protein bound to nucleus DNA and reversible acetylation 
reaction of histones occurs at e-amino group of positively charged lysine tail with 

20 reversibility. Since the reaction relates to the formation of highly structure of 
chromatin, it is reported to be correlated with the regulation of the cell cycle and gene 
expression accompanied with non-histone proteins. 

The balance of acetylated status is sustained with the regulation of two enzyme 
complexes, histone acetyltransferase (HAT) and histone deacetylase (HDAC), and the 

25 change of acetylation level is reported to be essential in the change of gene expression. 
Therefore, the acetylated state of histone can be regulated by compounds inhibiting 
HDAC activity, according to the structure, for example, (1) butyrate having short chain 
fatty acid structure (Newmark et al., Cancer Lett. 78, ppl-5, 1994), (2) trichostatin A, 
suberoylanitide hydroxamic acid (SAHA) and oxamflatin having hydroxamic acid 

30 structure (Tsuji et al., J. Antibiot. (Tokyo) 29, ppl-6, 1976; Richon et al., Pwc. Natl 
Acad. Sci. USA, 95, pp3003-3007, 1998; Kim et al., Oncogene 18, pp2461-2470, 1999), 
(3) cyclic tetrapeptide structure including the 2-amino-8-oXo-9,10-epoxy-decanoyl 
(AOE); trapoxin A (Kijima et al., J. Biol. Chem. 268, 22429-22435, 1993), (4) cyclic 
tetrapeptide structure including the AOE; FR901228 and apicidin (Nakjima et al., Exp. 

35 Cell Res. 241, ppl26-33, 1998; Darkin-Rattray et al., Proc. Natl. Acad. Sci. USA, 93, 
ppl3143-13147, 1996), (5) benzamide structure; MS-27-275 (Saito et al., Pwc. Natl. 
Acad. Sci. USA 96, pp4592-4597, 1999). 
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It has been known tot these confounds inhibit HDAC enzyme, tnduce hypex- 
a^lauon of histone protein, cans, to hyper-expression of a spectfic proton fauuly 
STL. mhibiting facto, and inbibi. to growth of cancer cell resulting . cancer 

5 beaprormaingcaacbdatedruginWbiringc^cerceM 

TweL. toe has been no. reported or disclosed abon. novel oxopmentoe 
cmpotmd showing poten, inhibiting activity of HDAC activity and ™ 
to any of above cited literatures, to disclosures of wbich are mcorporatod hereur by 

reference. 

To investigate novel compound having oxopiperidine skeleton showing )« 
tobibittag activity of HDAC activity and anticancer activity, the tnventora of jaesen. 
£2 have intensively carried on, in vto, experiment concenmtg to mbtbtoon 
effeo, on to HDAC enzyme. As a result of to toveatigabon, to tnventom W 
» completed to present invention by continuing to. to novel compound of to preaen. 
invention inhibited HDAC enzyme and i. can be useful as an anu-cance, agent 



20 



25 



SUMMARY OF THE INVENTION 

The present invention also provides a use of nove! 2^xo-he»rooycBe compound 
and to phalcologrcally aceeptabl. satt thereof for to preparation of pharmacertoal 
composition to treat and prevent cancer diseases. 

Th, presem invention provides a pharmaceutical composition J^^J 
novel 2-oxo-heterocyctic compound and to pharmacologically acceptable salt toreof 
as an active ingredient in an effective amount to Beat and prevent cancer drseasea. 



30 ! p^ — pmvides a .vol use of a compom. presented by to 

« general fcrmula 0), and to pharmaceutical* aceeptsble sal, or to , 
tLt tor to preparation of phannaceutical composition to beat and prevent cancer 
diseases: 

35 
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^CH2)p 



CO 



wherein 

C)or H2NH D 



-a. 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, or 

-(CH2)F-^Q— [-Y-^M 
5 A is an hydrogen, Al group or — V^-h 

Al is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to C5 
carbon atoms, a heterocyclic group or aromatic aryl group, preferably, the group 
selected from thiopenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl 
group, wherein Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, 
10 acetamide, carbonamide or sulfonamide group, M is a lower alkyl group or phenyl 
group substituted with R\ of which R' is a hydrogen, lower alkyl or lower alkoxy group, 
m and r is independently an integer of 1 to 5 respectively in A2 residue; 
p is an integer of 0, 1 or 2; 
n is an integer of 1 to 5; 
15 dotted line ( = ) means single bond or double bond. 

In preferred embodiment, the present invention also provides a use of the 
compounds represented by following general formula (II), the pharmaceutically 
acceptable salt or the isomer thereof for the preparation of pharmaceutical composition 
20 to treat and prevent cancer diseases: 
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wherein 

-a -* 



5 Xisahydjoxyl group, -NHOH,-NHOCH 2 Ph, ^or . 

Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, aeetamide, 
carbonamide or sulfonamide group; * .am, w» « a 

M is a lower alkyl group or phenyl group substituted with R , of whieh R 
hydrogen, lower alkyl or lower alkoxy group; 
l0 m and r is independently an integer of 1 to 5 respectively; 
n is an integer of 1 to 5; 

dotted line (=) means single °°n° OT *>ublebond. 

. . „, fi-mui, nn is one selected from the group 

The prefened compound of general tormina trrj v, " 

15 < a ^£ i ^^ 

N h vd33.(2 < xo-l-phen^yl-Wsnhydro4H-p^l-3-jl)^rop.<mam.de ! 

3 Xiy^l^xo-2.5^y*o4H-py™l-3-yl)i.rop,onamrd^ 

^Zro^HH3-mea»x^>2-o- W ^.H^,.3.* 
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5 

N-hydroxy-3-[l-(4-meto 
propionamide, 

3-[H4-bromo-benzyl)-2-oxo-2,5^ N-hydroxy- 
propionamide, 
5 3-[H4<Maro-be^ 

3-[H4-ben^loxy-beii^l)-2-oxo-2,5^ N-hydioxy- 
propionamide, 

N-hydroxy-3-[1^4-nitro-benzyl>2-oxo-2,5-dihy(ko4H-py^^ 
3-[H2,4-dimethoxy-benzyI)-2^^ acid, 
10 3-(l-benzyl-2K>xo-2,5-dihy(to^ acid, 
N-{4-[3^2-hydroxycaibamoyl-ethyl>^ 

phenyl} -benzamide, 

N-hydroxy-3-{2^xo-l-[4-(toluOTe^-sulfonylainin 

pyrrol-3-yl} -propionamide, 
15 2-(l-benzyl-2-oxo-2,5^ydro4H-p^ 
2-[l-(2,4-dimethoxy-benzy^^ 
acetamide, 

N-hydroxy-2-(2-oxo- 1 -phenethyl-2, 5-dihydro- 1 H-pyrrol-3-yl)- acetamide, 
N4iydn>xy-2-[2-oxo-H4-phenyl^^^ 
20 2-[l-(4-benzyloxy-benzyl)-2^xo-2,5^y^ 

2^1-benzyl-2-oxo-pyrrolidin-3-yl)-N-hydroxy-acetamide, 

2- [l-(2,4-dimethoxy-benzyl)-2^ 

N-hydroxy-2-(2-oxo- 1 -phenethyl-pyrrolidin-3 -yl> acetamide, 

3- {l_[2-(2-fluoro-phenyl)^ 
25 propionamide, 

3-{142K3-fluoro-phenyl>ethyl]-2^xo-2,5^ydro-lH-p^ 

propionamide, 

3_{l_[2-(4-fluoro-pheny^ 
propionamide, 
30 N-hydroxy-3-{H2^2-nitroi*^ 
propionamide, 

N-hydroxy-3- { l-[2-(3-nitroi>henyl)-ethy^^ 
propionamide, 

N-hydroxy-3-{H2^4-nitro^^ 
35 propionamide, 

3- { 1 -[2-(2-bromo-phenyl)^thyl]-2-oxo-2,5-dihydro-lH--pyrrol-3-yl} -N-hydroxy- 
propionamide, 
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25 propionamide. 

to preteed emnodhnent, the prcsent invention also provides . nse of toe 
represented hy fono^ing genera! fomrnto « *. 

to treat and prevent cancer diseases: 



WO 2005/004861 



PCT/KR2004/001764 



7 




r (m) 

wherein 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, 




5 R is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to C5 
carbon atoms, a heterocyclic group or aromatic aryl group, preferably, the group 
selected from thiopenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl 
group; 

n is an integer of 1 to 5; 
10 dotted line ( = ) means single bond or double bond. 

The preferred compound of general formula (HI) is one selected from the group 
consisting of; 

N-hydroxy-3-(l-naphthalen^ 
15 propionamide, 

N-hydroxy-3-(l-methyl-2-oxo-^^^ 
3^1-aUyl-2K)xo-2,5^ydro-lH-p^ 
N-hydroxy-3-[H2-naph&^ 
propionamide, 
20 N-hydroxy-3-[l-(2-naphthato^ 
propionamide, 

N4iydroxy-3-[2-oxo-H2-th^ 
propionamide, 

3-[H3-biphenyl^yl-propyl^ 

25 propionamide, 

N4iydroxy-3-[l-(3-naphthalene-2-^^ 

yl]-propionamide. 
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In preferred embodiment, the present invention also provides a use of the 
compounds represented by following general formula (TV), the pharmaceutical* 
acceptable salt or the isomer thereof for the preparation of pharmaceutical composition 
to treat and prevent cancer diseases: 




wherein 

10 Xisahydroxylgrou P> -NHOH,-NHOCH2Pb, ^<>r w 5 

Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, acetamide, 
carbonamide or sulfonamide group; _ u _, . 

M is a lower alkyl group or phenyl group substituted with R', of which R is a 

hydrogen, lower alkyl or lower alkoxy group; 
15 m and r is independently an integer of 1 to 5 respectively; 
n is an integer of 1 to 5; 

dotted line (=) means single bond or double bond. 

The preferred compound of general formula (TV) is one selected from the group 

20 consisting of; 

3-[H2,4-I^et^ 
hydroxypropionamide, 

N^ydroxy-S^lWyl^xo-l^ 
N-hydroxy-34M4-mlro-^^ 

25 propionamide, 

N-hydroxy-3-[2-oxo-H4-phenyl-propylH,2,5,64etr^ 
propionamide, 
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9 

N-hydroxy^-[2-oxo-l^ 

propionamide, 

N-hy(koxy-3-(2^xo-l-phenethyl-l,2,5,6-tetrahydro-pyri 

3-[1^2,4-dimethoxybenzyl)^^ 

5 acid, 

3<l-benzyl-2-oxo4,2,5,6-te^ 
3-[H4-nitro-benzyl>2K)xo-^^ 
342K>xo-H4-phemyl-propyl)-l,2,^^ 
3-[2K>xo-lK4-phenyl-butyl>l,2,5,64etrahydro-py^ 
10 3-(2^xo-l-phene%l-l,2,5,6-tetrahy^^ acid, 

3Kl-benzyl-2K>xo-l,2,5,64eti^^^ 

propionamide, 

N-(2-amino-phenyl)0-(l-benzyl-2^^ 

propionamide, 
15 N<2-amino-phm^ 
yl)-propionamide, 

NK2-amino-phenyl)-3-[l-(2-methy^^^ 
yl)-propionamide, 

N-benzyloxy-3^2-oxo4-phenethyl-l^ 

20 propionamide, 

3_[l-(4-acetylainincHbenzyl)-2-oxo-l,2,5,6-tetrahydro-py^ 

propionamide, 

N^[5K2-hydroxycaAamoyl-et^^ 
phenyl-benzamide, 
25 N-hy(koxy-3-[H4-dimethylsulfonylamino-^ 
pyridin-3-yl]-propionamide, 

N-hydroxyO-2^xo4Wtol^ 
pyridin-3-yl]-piopionamide, 

3-[1^4-acetylamincHbenzyl)^ 

30 acid, 

3-[ 1 -(4-benzoylamino-benzyl)-2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3-yl]-propionic 

acid, 

3-2-oxo- 1 '[4^toluene^sulfonylamino)-benzyl]-2-oxo- 1 ,2,5,6-tetrahydro- 
pyridin-3 -yl] -propionic acid, 
35 N-hydroxyO-(2^xo-l-phenethyl-piperidine-3-yl)-pro^^ 

241-(2,4-^ethoxy-benzyl)-2K>^^^ 
acetamide, 
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2^^-2^x0-1,2,5,6^ 

N-hydrexy-2-[l-(4-nit^ 

hvdroxy-acetamide, 

N-hydrexy-2-[2-oxo-H3-pheny^^^^ 

5 hydroxy-acetamide, xt 
N4iydroxy^^ 
hydroxy-acetamide, 

' [H2,4-dmiemoxy-benzyl^^ aCld ' 
(lWyl-2-oxo-U,5,6-tetrahydro-pyridin-3-yl>aceticacid, 

10 (2-oxo-l-phenefliyl-U,5,6-tetrahydiD-pyridin-3-yl)-acetic acid, 

P-oxo-KS-phenyl-pr^^ aCld ' 
[2-oxo-l-(4-phenyl-butyl)-l,2,5,6-tetrahydro-pyridin-3-y^^ 

2 -[H2,4-dimemoxy-benzyl^^ 
(2-oxo-l-phenethyl-piperidine-3-yl)-aceticacid, 
15 [2-oxo-l-(3-phenyl-propyl)-piperidin e -3-yl]-acetic acid, 

4-[H4-methoxy-beiizyl)-2^^ 

butylamide, t _ 

4^1-phenemyl-2-oxc-l,2,5,6-te^^ 

N-hydroxy-4-[2-oxc-l-(3-phenyl-propyl>l,2,5,6-tetrahydr^ 

20 butylamide, 

N-hydrexy-4-[2-oxo-H3-ph^ 

butylamide. 



In preferred embodiment, the present invention also provides a use of the 
compounds represented by following general formula (V), the pharmaceutical* 
acceptable salt or the isomer thereof for the preparation of pharmaceutical composition 
to treat and prevent cancer diseases: 



30 
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11 

wherein 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, 




R is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to C5 
carbon atoms, a heterocyclic group or aromatic aryl group, preferably, the group 
5 selected from thiophenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl 
group; 

n is an integer of 1 to 5; 

dotted line ( = ) means single bond or double bond 

10 The preferred compound of general formula (V) is one selected from the group 
consisting of; 

3-(2-oxo-l ,2,5,6-teti^ydro-pyridin-3-yl)-propionic acid, 
N-Ben2yloxy-3-(2-oxo-l,2,5,6-tet^ 
3-(l-AUyl-2-oxo-l,2,5,6-tet^ 
15 N-hydroxy-3-(l-me&yl-2K>^^ 

N-hydroxy-3-(l -(naphthalene-2-yl-methyl)-2-oxo- 1 ,2,5,6-tetrahydro-pyridin-3-yl)- 
propionamide, 

N-hydroxy-3-[2-oxo-lK2-thiophen-2-yl-ethyl)4^,5,64etrahy 
propionamide. 

20 

In preferred embodiment, the present invention also provides the compounds 
represented by following general formula (VI), the pharmaceutical^ acceptable salt or 
the isomer thereof for the preparation of pharmaceutical composition to treat and 
25 prevent cancer diseases and the use thereof: 
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12 



wherein h 

X is ahydroxyl group, -NHOH, -NHOCH 2 Ph, ^ or w » 
R is independently hydrogen atom, lower alkyl, lower alkenyl, lower alkynyl, lower 
5 allyl group having CI to C4 carbon atoms substituted with a phenyl group winch can be 
substituted with halogen atom or lower alkyl group; 
n is an integer of 1 to 5; 

dotted line (=) means single bond or double bond. 
10 The preferred compound of general formula (VI) is one selected from the group 

™N^be^ 

N-hydioxy-3-[2^ X o-l^ 
propionamide, . n 

15 N-hydmxy-3-[2H>xo-l-(3^ 

propionamide, . 

N-hytay-S-P^xo-l^ 
propionamide. 

20 I, is another object of to present invention to provide the phamuteeutical 
coition comprising an efficient amount of the compound represented by general 
formula (I) to (VI) or the phannaceuucany acceptable sal. thereof as m «*v. 
talent in amount effective to ps- or beat cancer disuses togetos wuh 
phannaceutically acceptable carriers or diluents. 

25 

Tb. inventive compounds represented by general fbnnula (I) to (VI) tin be 
tmatmxi to, their pharmaceutical!, acceptable sal. and solvates by me conv^rional 
method well known in me art. For me suite, acid-addition salt thereof fonned by a 

30 pharmaceutical* accepteble free acid thereof is useful and can be prepared by to 
conventional memod For example, after dissolving to compotmd m to exceas 
anrountof acid solution, to salts are precipitated by to water-mtecrbte o*an. .£« 
M h as methanol, etonol, acetene or acotoitrile to prepare actd a4hhon salt ton»f 
md farther to mixture of equivalent amount of compound and dduted acid w.fl. water 

35 or alcohol such as glycol monomemyletor, tan be heated and ^equentiy dned by 
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13 

evaporation or filtrated under reduced pressure to obtain dried salt form thereof. 

As a free acid of above-described method, organic acid or inorganic acid can be used. 
For example, organic acid such as methansulfonic acid, />-toluensulfonic acid, acetic 
5 acid, trifluoroacetic acid, citric acid, maleic acid, succinic acid, oxalic acid, benzoic acid, 
lactic acid, glycolic acid, gluconic acid, galacturonic acid, glutamic acid, glutaric acid, 
glucuronic acid, aspartic acid, ascorbic acid, caxbonylic acid, vanillic acid, hydroiodic 
acid and the like, and inorganic acid such as hydrochloric acid, phosphoric acid, sulfuric 
acid, nitric acid, tartaric acid and the like can be used herein. 

0 

Further, the pharmaceutical^ acceptable metal salt form of inventive compounds may 
be prepared by using base. The alkali metal or alkali-earth metal salt thereof can be 
prepared by the conventional method, for example, after dissolving the compound in the 
excess amount of alkali metal hydroxide or alkali-earth metal hydroxide solution, the 
5 insoluble salts are filtered and remaining filtrate is subjected to evaporation and drying 
to obtain the metal salt thereof. As a metal salt of the present invention, sodium, 
potassium or calcium salt are pharmaceutical^ suitable and the corresponding silver salt 
can be prepared by reacting alkali metal salt or alkali-earth metal salt with suitable 
silver salt such as silver nitrate. 

0 

The pharmaceutical^ acceptable salt of the compound represented by general 
formula (I) to (VI) comprise all the acidic or basic salt which may be present at the 
compounds, if it does not indicated specifically herein. For example, the 
pharmaceutically acceptable salt of the present invention comprise the salt of hydroxyl 

5 group such as the sodium, calcium and potassium salt thereof, the salt of amino group 
such as the hydrogen bromide salt, sulfuric acid salt, hydrogen sulfuric acid salt, 
phosphate salt, hydrogen phosphate salt, dihydrophosphate salt, acetate salt, succinate 
salt, citrate salt, tartarate salt, lactate salt, mandelate salt, methanesulfonate(mesylate) 
salt and /7-toluenesulfonate (tosylate) salt etc, which can be prepared by the 

0 conventional method well known in the art. 

There may exist in the form of optically different diastereomers since the compounds 
represented by general formula (I) to (VI) have unsymmetrical centers, accordingly, the 
compounds of the present invention comprise all the optically active isomers, R or S 
5 stereoisomers and the mixtures thereof. Present invention also comprises all the uses of 
racemic mixture, more than one optically active isomer or the mixtures thereof as well 
as all the preparation or isolation method of the diastereomer well known in the art. 
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He compounds of the invention of fommla (I) to (VI) may be ehemmally 
synthesized by the methods whiob will be explained by following reaonon schemes 
wnicb are merely exemplary and in no way limit the invention. £ ruction 
^ OT es sbow tb. steps for preparing me represent compoonda of me p^ 
invention, and the odrer componnds also mny be proceed b, fb lowmg me steps wrfh 
app.opiate modifications of reagents and staring materials, wmeh am engaged by 
those skilled in the art. 
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GENERAL SYNTHETIC PROCEDURES 



Scheme 1 



o o 

HO- J S| XN ^0' X ' Xs 
H2N-A l-Bromo-3-butene a II 

^ "N-(CH2) n ^ ^ 

Hunigbase h EDC,CH 2 C1 2 




MeCN 

a 

Grubb's (I) Cat. 



A 




CH 2 C1 2 T /(CH^n MeOH /(CHzJn 




A 



As depicted in above Scheme 1, the scheme explains the process for preparing 
hydroxamine compound (e) consisting of 4 steps; 

At 1 st step, compound (a) is reacted with l-bromo-3-butene under organic 
solvent in the presence of Hung base to synthesize compound (b). In the step, an 
organic solvent such as acetonitrile, dichloromethane etc are preferable and 
diethylisopropylamine can be used as a Hung base in the amount of 2 to 3 equivalents 
to the compound (a). It is preferable the reaction is performed at the temperature 
ranging from OVto R. T. 

At 2 nd step, the compound (b) obtained in step 1 is reacted with mono acid in the 
presence of l-[3^dimethylamino)propyl]^thy^ under an 

organic solvent to synthesize the compound (c). In the step, an organic solvent such 
as methylenechloride, THF etc are preferable and a mono acid such as 2-methylene- 
pentandionic acis-5-methyl ester in the amount of 1 to 1.2 equivalents to the 
compound (b) is preferable. It is preferable the reaction is performed at the 
temperature ranging from Ot: to R. T. 

At 3 rd step, the compound (c) obtained in step 2 is converted into the compound 
(d) in the presence of Grubb's (I) catalyst such as Ruthenium catalyst under organic 
solvent. In the step, it is preferable to use the catalyst in the amount of 0.02 to 0.1 
equivalents to the compound (c) at the temperature ranging from 0*C to R. T. 

At 4 th step, the compound (d) obtained in step 3 is reacted with amine salt to 
synthesize hydroxamide compound (e) in case that X is NHOH in general formula I 
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expounds, in the step, i. U preferable » - ^sium hydroxamide W m 
the amount of 2 ,o 3 equivalents to the compound (d) at the temperature rangmg from 
0"C to R. T. 



Scheme 2 




THF-H^O jf^(CH 2 )n 



10 



As depicted in the above Scheme 2, the ester compounds (d) is reacted with 
hydroxide metal salt under the organic solvent such as THF to £ 
carboxyhcacid(f).In the reaction, it is preferable to use LiOH m^e amount of 2 to 
3 equivalents to the compound (d) at the temperature rangmg from Oil! toR-T. 



15 

Scheme 3 



20 



25 



"A 



A 




EDC, CH 2 C1 2 



As dieted in the above Scheme 3, the caAoxyBc acid compound (0 obtamed 
ta Scheme 2 is reacted with benzyloxvamineCBnOW, pyndylamnre or 
benzene in me presence of H«*-W-l-*«W0«f*-— 
(EDC) under organic solveat to synthesize me amid, compounds 
LytoxytunmeCBnONH,), pyridyiamme or draminobenzene group, to me »M 
itTLferable to use benzyloxyamtoetfnONH,), pyridyhunme or dumunobeuzene tn 
fce amount of 1 to US equivalents to the compound (f, at me temperature rangmg 
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fromOt: toRT. 



Scheme 4 

5 




I 

R 



As shown in the above Scheme 4, the amide compound (j) and carboxylic acid 
compound (k) are prepared by following procedure from the ester compounds (d): 

10 At 1 st step, the compound (d) prepared from Scheme 2 is reacted with zinc under 

organic solvent to synthesize the compound (h). In the step, it is preferable to use the 
zinc in the amount of 2 to 5 equivalents of the compound (h). 

At 2 nd step, the compound (h) obtained in step 1 is reacted with (AcO^O, 
PhCOCl, MsCl or TsCL to synthesize the compound (i). In the reaction, it is 

15 preferable to use (AcO^O, PhCOCl, MsCl or TsCL in the amount of 1 to 3 
equivalents to the compound (h). 

At 3 rd step, the compound (i) obtained in step 2 is reacted with amine salt under 
the organic solvent such as methanol to produce the hydroxamide compound (j), i.e., 
the general formula I compound wherein X is NHOH where the amine salt is 

20 preferably used in the amount of 2 to 3 equivalents to the compound (i), or with 
hydroxide metal salt such as LiOH under the organic solvent such as THF to produce 
the caiboxylic acid compound (k), i.e., the general formula I compound wherein X is 
OH where the metal salt is preferably used in the amount of 2 to 3 equivalents to the 
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compound (i). 



Scheme 5 




15 



/ (CHz)n MeOH 




/ (CH2)n MeOH 




(CH 2 )n 



IB 



As shown in Scheme 5, the UVA+l"**— ""V™* » "ff* 
te piperidine compound (!) by reacting with psUsdinm-carhon (Pd/Q ^ 
W ZZ in me ami. of 0., . 0.2 e^ivalenU of compound (d) and further ft. 
piperidine compound (0 is reacted with KONH2 under MeOH to synthesrze the 
clpound <m). * the reaction, i. is profile m use d. amine sah m ^amount of 
2 to 3 equivalents to the compound (m) at the temperature rangmg fromOu toR-T. 



Scheme 6 




NaHMDS 



(R: ally., methyl 
X:F,Cl,Br,I) 



O 

3 A K.ONH2 H<X n"N 



R 
m 



20 
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As shown in Scheme 6, the benzyl compound (d) is reacted with 
triethysilane(TES) in the amount of 1 to 1.5 equivalent of the compound (d) under TFA 
solution to produce the compound (1). The compound (1) is further reacted with 
5 hexamethyldisilylazidesodium (NaHMDS) under THF solvent and subsequently reacted 
with R-X (R: ally, methyl etc, X: halogen atom) to produce the compound (m). In the 
reaction, it is preferable to use the NaHMDS in the amount of 1 to 1 .5 equivalents to the 
compound (1). 

10 

Scheme 7 




Hunig base, 



CH 2 C1 2 ae(b) 

15 As shown in Scheme 7, the compound (b) as a starting material is prepared by 

following procedure: At 1 st step, the compound (z) which can be procure by 
conventional market or chemical company is reacted with Wittig reagent under the 
organic solvent such as dichloromethane to synthesize to the compound (aa). In the 
step, it is preferable to use the Wittig reagent in the amount of 1 .5 to 2 equivalents of 

20 the compound (z) at the temperature ranging from 60 to 70 V . 

At 2 nd step, the compound (aa) obtained in step 1 is reacted with Pd/C in the 
amount of 0.1 to 0.2 equivalents of the compound (aa) under ethyl alcohol solvent to 
synthesize the compound (ab). 
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A. 3" sfcp, to compound <ab) obtained in step 2 is reacted wfth Mbum 
»J1 hydride (LAH) under to organic solvent such as THF to produce to 

5 diisopropylethylamine or ^dimethylamino) pyridine in to amount of 0.1 to 02 
"nl of to compound (aa) under eftry. alcoho. soWent to syntosrze to 

"TSZ both of any. amine and Hunig base, i.e„ diisopropytemyiamine are 
added «, to cLpound(ad) disaoWed in acelomtrUe, mured and stored foraxhoura 
,0 at 80 t to produce to compound (ae), one of to compound (b). 

The prL, invendon alao provides a pharmaceutical — °° °™ 
m efficient amount of to compound represented by general formula (D to W or to 
pharmaceutic^ acceplable sal, toreof aa an active ingredten, m amount eSfchv. * 
Lt or prevent cancer diseaaea togetor »im pharmaceuhcaUy acceptable earners 

15 diluents. 

The compound of formula (I) to (VT) according to to preaent invention can he 
p.ovided aa a pharmaceutical composition containing pharmaeenhcaUy accept. 
EL adjuvant or diluent, For example, to compounds of to present mvemroncan 
20 TZZ in oils, propylene glyco. or otor ao.ven B ^hich are common., u»dm 
an injection. Su«ab.e examp.es of to carriers mcmde physto.og.c- ^ 
polyemylene gW etonoL vegtfable oils, isopropyl myriad but are no. tomted 
CZ For topical adminiatiation, to compounda of to present mvenhon car. be 
formulated in to form of ointments and creams. 

25 The phannaceutical compositions comprising to compound of to preaent 

invention can be Sent and prevent to cancer disease, for example, lung cancer, bone 

^11 cauoer, skin cancer, cancor o, to head and ne* 
ZJm mCanoma, uKrine cancer, ovarian ounce, racial cancer or cancer of ^ 
30 region, stomach cancer, colon cancer, breast cancer, gynecology tumors (eg, ««me 
Z2m e^m^oftoMopumhtoe.c^n.oftoendomeunm.e^ 
carcinoma of to vagma or carcinoma of to vuM, Hodgtara m^ao, 
esophagus, cancer of to -1 intestine, cancer of to endoenne £. 
Z eancor of to thyroid, parathyroid or adranal glanda), saraomae of soft hasues, 
35 tlToflureu^lceroftopenia.prastato^ 

rd»m^olfcblldhood, 1W hocyuclymphon»s,canc K oftoblad^ 
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of the central nervous system (e.g., primary CNS lymphoma, spinal axis tumors, brain 
stem gliomas or pituitary adenomas). 

The compound of the present invention has potent anti-cancer activity, and the 
5 pharmaceutical composition of the present invention thus may be employed to treat or 
prevent the cancer disease. 

The present invention also provides a method of preventing or treating the 
cancer disease which comprises administering compound selected from the group 
0 consisting of compounds of formula ( I ) to (VI) or pharmaceutical acceptable salts 
thereof in need of such prevention or treatment a therapeutically effective amount of 
the salt or a pharmaceutical^ acceptable hydrate thereof as an anti-cancer agent. 

Hereinafter, the following formulation methods and excipients are merely exemplary 
5 and in no way limit the invention. 

The compounds of the present invention in pharmaceutical dosage forms may be 
used in the form of their pharmaceutical^ acceptable salts, and also may be used alone 
or in appropriate association, as well as in combination with other pharmaceutically 
!0 active compounds. 

The compounds of the present invention may be formulated into preparations for 
injections by dissolving, suspending, or emulsifying them in aqueous solvents such as 
normal saline, 5% Dextrose, or non-aqueous solvent such as vegetable oil, synthetic 
!5 aliphatic acid glycerides, esters of higher aliphatic acids or propylene glycol. The 
formulation may include conventional additives such as solubilizers, isotonic agents, 
suspending agents, emulsifying agents, stabilizers and preservatives. 

The desirable dose of the inventive compounds varies depending on the condition 
JO and the weight of the subject, severity, drug form, route and period of administration, 
and may be chosen by those skilled in the art. However, in order to obtain desirable 
effects, it is generally recommended to administer at the amount ranging 0.0001 - 100 
mg/kg, preferably 0.001 - 100 mg/kg by weight/day of the inventive compounds of the 
present invention. The dose may be administered in single or divided into several times 
)5 per day. In terms of composition, the compounds should be present between 0.0001 to 
10% by weight, preferably 0.0001 to 1% by weight based on the total weight of the 
composition. 
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~* ™v>cpnt invention can be administered to a 

epidural or intracerebroventricular injection. 

The present invention k more specif explained b, the 
HoweJr, i. Mi be nndersKtod M I. present in.en.ron . no, h-nted » these 
10 examples in any manner. 

BEST MODE FOR CARRING OUT THE INVENTION 

B "u be apparent to tbcae skilled in the art that variona modtnoahons aod 
^ - be Ide in the eonrposinona, ose and preparanona of the present 
16 invention withorn departing from toe spirit or soope of the mventton. 

The present invention k more specify explained by the following example. 
HoJ? it ahonld he under*ood M the present invention is not hnnted to these 
examples in any manner. 

20 

"^Lowing Referenee Exanple, Examples and Expert Exiles axe 
intended to father UtasttUe the preset invention withon. limiting da scope. 

25 Example 1. Preparation of HHW-Di-eaoxybeoz^^^ydro-lH- 
pyrrol-3-yl]-N-hydroxypropionaiiiide(le) 




mM) were 



added to the reaction solution containing 500mg of A 
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dimethoxybenzylamine (3.33 mM) dissolved in methylene chloride with stirring and the 
solution was left alone at room temperature. After the reaction mixture was neutralized 
with 10% NaOH solution, the mixture was extracted with chloroform, washed with 
saturated NaCl solution, dried over MgS0 4 , filtered, and concentrated in vacuo. The 
5 resulting compound was purified with Silica gel column chromatography with a solvent 
mixture mixed with methanol and chloroform (1:9) as an eluant to give 276 mg of allyl- 
(2,4-dimethoxybenzyl)amine (lb) (yield : 40%). 

l H-NMR (300 MHz, CDCI3) 8 7.12 (d, J= 8.1 Hz, 1H), 6.44-6.39 (m, 2H), 
10 5.99-5.86 (m, 1H), 5.21-5.09 (m, 2H), 3.79 (d, J= 6.0 Hz, 6H), 3.74 (s, 2H), 3.23 (d, J= 
6.0Hz,2H) 

Step 2. Preparation of 4 I [allyl r (2 3 4^to acid 
methvl ester (lc) 

15 253 mg of 2-methylene-pentane dionate-5-methyl ester (1.6 mM), 331mg of [3- 

(dimethylamino)propyl]-3-ethylcarbodiimide (1.73 mM) and 48mg of 4- 
(dimethylamino)pyridine (0.39 mM) were added to 0.5 M of reaction solution 
dissolving the compound (lb) prepared by above step 1 in methylene chloride and the 
mixture was stirred for 10 hrs at room temperature. After the resulting mixture was 

20 washed with 5% HC1 solution (10 ml), the mixture was extracted with ethylacetate, 
washed with saturated NaCl. And then the extracts were washed with saturated 10ml of 
NaHC0 3 solution and NaCl solution to separate into an organic layer and water layer. 
The organic layer was dried over anhydrous MgSOij, filtered and concentrated in vacuo. 
The resultant was purified by Silica gel column chromatography with a solvent mixture 

25 mixed with EtOAc and hexanes (1:2) as an eluant to give 324 mg of 4-[allyl-(2,4- 
dimethoxy-benzyl)-carbamoyl]-pent-4-enoic acid methyl ester (1c) (yield : 70%). 

'H-NMR (300 MHz, CDCI3) 6 7.14 (s, 1H), 6.44 (d, 2H), 5.72 (s, 1H), 5.12 (s, 
4H), 4.56-4.81 (m 2H), 3.91-3.83 (m, 2H), 3.78 (d, J± 5.3 Hz, 6H), 3.65 (d, J= 1.4 Hz, 
30 3H),2.63(t,^=5.7Hz,2H),2.54(t,^=5.4Hz,2H) 

Ste p 3. Preparation of 3-H-(2.4-d imethoxvb enzviy2-oxo-2^ 
propionic acid methvl ester (Id) 

324mg of the compound (lc) (0.933 mM) prepared by the above Step 2 was 
35 added to the catalyst solution containing 74mg of ruthenium (0.09 mM) dissolved in 
93ml of CH 2 C1 2 . Then the mixture was stirred for 24 hrs at room temperature, filtered 
and concentrated in vacuo. The resultant was purified by Silica gel column 
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chrorna^ny a — — TTlZtvZ^^- 
eluant to give 268 mg of 3.[H2,4^nothoxybeozyl)-2-oxo-2,5-o ] hy<lto 

yl].propionic acid methyl ester (Id) (yield : 90%). 

'H-NMR (300 MHz, CDCls) • 7.11 (4, > 9.0 l* 
,H), 6.40 (d, > 2.7 Hz, 1H), 4.56 (s, 2H), 3.78(d, > 5.4 Hz, 9H), MW, 2H), 2.61 (S , 

4H) 

^ludon W3?3 mM) and then 1.7M methanol suspension solutton conlanung N&OK 
solution (0.3U was 5^ for 4 

(0 ' 27 ^°^Z tte^g*-l — winrO.rBndofaeetic 

j «„rifieH bv Silica gel column chromatography wittt a 
The resulting compound was punned by auicd s cl w 

20 propionamide (le) (yield : 50%). 

'H-NMR (300 MHz, CDCI3) 5 7.04 (d, J= 8.1 Hz,lH), 6.83 (s, 1H), 653*44 

2H),1.9(s,3H) 

25 Example 2. Preparadoo of JKl^zy^z^ydro-lH-^W- 

30 EralBpl e 3. Prep-- - «ydrox».3^zo-l-phene fl ,,^d0 1 ydro-l H - 

W J^*^^»^ 4 -- lb-,,,-W " ,l,,,,,,,l< *' 1> * ft 



35 
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Example 4. Preparation of N-hydroxy-3-[2-oxo-l-(3-phenyl-propyl)-2^-dUiydro- 
lH-pyrrol-3-yl]-propionamide (4e) 

N-hydroxy-342-oxo-H3-phenyl-propyl)-2,5^ydro-lH-pynol-3-yl]- 

propionamide (4e) was prepared by the similar procedure described in above Example 1 
5 (See Table 1). 

Example 5. Preparation of N-hydroxy-3-[2-oxo-l-(4-phenyl-butyl)-2^-diliydro-lH- 

pyrrol-3-yl]-propionamide (5e) 

N-hydroxy-3-[2K>xo-l-(4-phenyl-butyl>2,5^ydro-lH-pyrrol-3-yl]- 

10 propionamide (5e) was prepared by the similar procedure described in above Example 1 

(See Table IV 

Example 6. Preparation of N-hydroxy-3-[l-(2-methyl-benzyl>2-oxo-2^-dihydro- 
lH-pyrrol-3-yl]-propionamide (6e) 
15 N-hydroxy-3-[H2-memyl-beiizyl)-2^xo-2,5-dmydro-lH-pyrrol-3-yl]- 

propionamide (6e) was prepared by the similar procedure described in above Example 1 
(gee Table 1). 

Example 7. Preparation of N-hydroxy-3-[l-(3-methyl-benzyl)-2-oxo-2^-dihydro- 

20 lH-pyrroI-3-yl]-propionamide (7e) 

N-hydroxy-3-[lK3-memyl-benzyl)-2^xo-2,5^ydro-lH-pynol-3-yi]- 
propionamide (7e) was prepared by the similar procedure described in above Example 1 
(See Table 1). 

25 Example 8. Preparation of N-hydroxy-341K4-methyl-benzyl)-2-oxo-2^-dihydro- 
lH-pyrrol-3-yl]-propionamide (8e) 

N-hy<Iroxy-3-[H4-memyl-benzyl)-2^x^ 
propionamide (8e) was prepared by the similar procedure described in above Example 1 
(See Table 1). 

30 

• Example 9. Preparation of N-hydroxy-3-[l-(2-methoxy-benzyl)-2-oxo-2^-dihydro- 

lH-pyrrol-3-yl]-propionamide (9e) 

N-hydroxy-3-[H2-memoxy^benzyl)-2K)xo-2,5^ydTO-lH-pyirol-3-yl]- 

propionamide (9e) was prepared by the similar procedure described in above Example 1 

35 (See Table 1). 



Example 10. Preparation of N-hydroxy-3-[l-(3-methoxy-benzyI)-2-oxo-2,5- 
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1 (See Table 1). 

5 Example U. Preparation WH,*^-^^ 

10 I (See Table 1). 

Example 12. Piratic .ta-IW^n,^^^^^^ 3 - 

» pro p« (I) was prepared b y the stall, precede — In above Bxa.pl. 
1 (See Table 1). 

Example 13. Preparadoa „r M l-(4^l. ro -b« M y')-^»-2^' 1 - 1H - I,5Tr0 ^ 

20 p^onLmde^e, waa^pled b, -0- P— *— ta *~ " 
I (See Table 1). 

Ex^npla .4. Preparation of ^[l^be^loxy-beazy^-ax^-dlhydro-lH- 

l(&e Table 1). 

30 Exunple tt .1 lH»*^*«W»»»-**—*»*»^ 

p^oInCJ.) was prepared by me stalta prooeonr. described . above Bxamp.e 
1 (fee Table 1). 



35 
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[Table la] 



Ex am pie ; 
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:i 




iJ4t^.<i% ^ - 63* *fe 'iters** 

4H). 






/ = &T fiz, £*1 tfe & ^3 Br> 2% 


4 




7;24 <& 7;;S Hz> 2H), ftg 
m 3B@t. & IE& 3;75 ; % -2^ 3.m 
(3.; 2H)i -237- (j& J± m m «fffc 2:44 & 
to. 182 (s.. <Z^> 


5 


XT 


*Sgfc&1&Sh>-3HS <573 **4fc 


15 


•0 


7,12 (?, 5H), #67 1H), 4.58 (4, /= 
8:4- HSr, : ZHX 3 r 64 & 2,61 (s, 4B3> 
234-2,22 Cm,. 3H) 


7 


d 


A, .10 Qf.y -Wrr V* 1 ^, 'tV4 9 J '"f \™» 
3H), &74 & W 4:52; X4, J-=- 8.4 m : 3& 
3$&i<$„ Zf^'&SS (s, SEfr. ?&) ' ^.JN 4i8 
i£Ez> 4H) 


•8' 


'0 


7v09-7^ ^ ^ £70 .0,. J» IP; Be, 
12^, 434 C4-^ =i ?-? mi 20. 3:70 & 
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[Table lb] 



19 



11 



14 



: 1S J 






• V »•* ^ ^ *» 





2.43 fo. 2B3 



^0 % 7i* Hz, 2% 7.05 Jh 8=4 
Hi, 6-7S & 1% *53 Or, 2H>> 439 

28); 3/76 2,5? & <** Bfc. 

2H) ? 2,31 (t,. & 7.2 Hz, '2* 




7i28-7*7 K * 6,95 fc. *■ 8:2 
234 - is, 233L £<?. ^ 7:2 Bz; 2H) 



^•^ ^tt^SED, '7.t4 Hz; 2H); 

6i*i & •'ii'.K* Hz, Z©, £67 IHJt, :5 rP2 

& ro^^t* < s > ^ ***** 

4H} 




JET ' f 3JK4«S t 



Eiunjll e 16. Preparation of MWM*»-»-H-*l>*-»***»*^ 
5 pyrrol-3-yll-propionic acid (16f) 
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— -O 



10.8mg of LiOH H 2 0 solution (0.25 mM) was added to 0.86ml of THF solution 
containing 55mg of 3-[l-(2,4-dimethoxy benzyl)-2-oxo-2,5-dihydro-lH-pyrrol-3-yl]- 
propionic acid methyl ester (0.17 mM) in a dropwise manner at 0°C. The reaction 

5 mixture was stirred for 2hrs at 0°C adjust pH 1 with 5% HC1 was added to the mixture 
to pH 1. Then the mixture was extracted three times with 10ml of ethyl acetate, the 
organic layer was washed with 15ml of saturated NaCl solution, dried over anhydrous 
MgS0 4> filtered and concentrated in vacuo. The resulting compound was purified with 
Silica gel column chromatography with a solvent mixture mixed with methanol and 

10 chloroform (1 :9) as an eluant to give 41 mg of 3-[H2,4-dimethoxy-benzyl)-2-oxo-2,5- 
dihydro-lH-pyrrol-3-yl]-propionic acid (16f) (yield : 80%). 



15 



20 



l H-NMR (300 MHz, CDC1 3 ) 5 7.11 (d, J= 9.0 Hz, 1H), 6.65 (br t, 1H), 6.41 
(ab,/= 6.5 Hz,l.l Hz, 2H), 4.57 (s, 2H), 3.81-3.76 (m, 8H), 2.63 (s, 4H) 

Example 17. Preparation of 3-(l-benzyl-2-oxo-2^dihydro-lH-pyrrol-3-yI)- 

propionic acid (17f) 

3-(l-benzyl-2^xo-2,5^ydro-lH-pyrrol-3-yl)-propionic acid (17f) was 

prepared by the similar procedure described in above Example 16 (See Table 2). 
[Table 2] 



Example 


'(sfoepiqal structure 


ijMft *pectrum dat?i 
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Example 18. Preparation of N-{4-[3-(2.hydroxycarbamoyl-ethyI)-2-o X o-2^ 
dihydro-pyrrole-l-yl-methyl]-phenyl}-benzamide (18j) 

S^p.^Pres^^ 
5 pmpirmif arid methyl ester (h) 

m «hyl ester (0.3 mM) was dissolved in memanol sotadon at zoom <°J£ 
toon 290mg of Zn (4.44mM) and 0.02ml of aeeSc acid (0.3 mM) were added mere* 

10 purified by Sffioa go. cotamn chronograph, with ■ - - *- » 

mg of MH4-^b«nzyl>2^2,5^ydlo.mi.yaol-3-yl]-p«* W mo acrd memyl 

sster(h) (yield -.25%). 

'H-NMR (300 MHz, CDC) 8 7.01 (d, J- 8.4 Hz, 2H>, 6.62 (d, > 1.8Hz. 2H), 
15 6.60 (br 1 1H) 4.48 (a, 2H), 3.68 (d,/- 1.2 Hz, 3H), 3.65 (a, 4H), 2.66-2.58 (m, 4H) 

, ^ -f a u i&a&tem bastD - ^-din Ydm-tH-pynoi-;- 

yii-prnrii nTiic acid meth vl ester (i) . . 

10mg of 3.[H4^benzy1>2^2>dfl^lH-p 3m ol-3-yi>P^o™ 

» .id memyl ester (h) prepaid by above Step 1 was dissolved in 

solndon (0.04mM) at room temperature. And then 8.5 pi of benzoyl oblonde (O07 
2TJ , M 7- diisopropy,«nine (O.UmM) wete Mded thereto and *e 
wa, stood for 2 hrs a, 0°C. Tbe reaction was popped by addmg methano and to 
^ was extiac*. three to. with 10m. of emyl acetate. Tie organdy* was 

3* washed with sahsrated NaCl somtion, driod over anhydtons MgSO,, nl,e«d and 
concentrated.-.^. The resulting eo^ond was purified wtdt Srhca gel eotann 
ctaomatogmphy with a solvent mirtum mixed with ethyl acetide and l» 04 - - 

yl]-propionic acid methyl ester (i) (yield : 87%). 

30 'H-NMR (300 MHz, CDCI3) 5 7.88-7.83 (m, 3H), 7.62-7.47 (m, 6H), 6.68 (br 

t, 1H), 4.62 (S, 2H), 3.75 (d, 2H), 3.68 (s, 3H), 2.67-2.64 (m, 4H) 
St g&1J >^^ 5-dihYdro-pyrrol e, 

l3! -^^n7^a rel by me shove Step 2 was dissolved m median,* 
solntion (0.02 mM) and then 1 .7 M melhanolie snspension solntion contammg NW*. 
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(0.4 ml, 0.68 mM) was added thereto at 0°C and the resulting mixture was stirred for 8 
hrs at room temperature. The resulting mixture was neutralized with 0.01 ml of acetic 
acid, diluted with 10% methanol/chloroform solution, filtered and concentrated in vacuo. 
The resulting compound was purified by Silica gel column chromatography with a 
5 solvent mixture mixed with methanol and chloroform (1:9) as an eluant to give 3.2 mg 
of N-{4-[3K2-hyckoxyca*amoyl-e%^ 
phenyl} -benzamide (j) (yield : 46%). 

'HrNMR (300 MHz, CDC1 3 ) 5 7.86 (d, J± 6.6 Hz, 2H), 7.62 (d, J= 8.7 Hz, 
10 2H), 7.53-7.39 (m, 4H), 7.17(d, J= 8.4 Hz, 2H), 6.77 (br t, 1H), 4.57 (s, 2H), 3.77 (s, 
2H), 2.58 (t, J= 7.3 Hz, 2H), 2.31 (t, /= 7.2Hz, 2H) 

Example 19. Preparation of N-hydroxy-3-{2-oxo-l-[4-(toIuene^sulfony!amino)- 
benzyl]-2,5-dihydro-lH-pyrrol-3-yl}-propionamide (19j) 
15 N-hydroxy-3-{2-oxo-l-[4-(toluene-4-sidfonylamino)-benzyl]-2,5-^ 

pynol-3-yl}-propionamide (19j) was prepared by the similar procedure described in 
above Example 18 (See Table 3). 



[Table 3] 



Example 


Chemical tfructure 


NMR Spectrum data 


1* 


^^^^^^^^^ 


731 (t, ^ 7.0 iz; "38$, im-m im, S% 

4;54 $i 3M -3,74 3® , *W ^ 



Example 20. Preparation of 2-(l-ben2yl-2K)xo-2^dihydro-lH-p)Trol-3-yI)-N- 
hydroxy-acetamide(20q) 

25 Step L Preparation of 3-(allvl-benzvl^arbamovlVbut-3-enoic a cid methvl ester (o) 

587mg of 2-methylene-succinate 4-methyl ester (4.07mM), 781mg of l-[3- 
(dimethylamino)propyl]-3^thyl«u*odiim (4.07mM) and 75mg of 4- 
(dimethylamino)pyridine (0.61mM) were added to the reaction solution containing 
300mg of allylbenzylamine (2.04 mM) dissolved in methylene chloride solution (0.5M) 

30 with stirring for 10 hrs at room temperature. After the resulting mixture was washed 
with 5% HC1 solution (10 ml), the mixture was diluted with ethyl acetate, washed with 
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M of solution mixtiue ntixed with satiuated NaHCO, solution and saturated NaQ 
sotation to separate into an organic layer and water layer. The organ* layer waa dned 
riydrot MgSO. filled a* cuncenfrated ,„ «~ ^ 
by Sine, gd column chromatography with • aolven. mixture mnttd EtOAe and 
. 2^0* as an eluant » give 272 org of 3-<aHyl 
acid methyl ester (o) (yield : 49%). 

l H-NMR (300 MHz, CDC13) 5 7.30-7.22 (in, 5H), 5.84-5.71 (m, 1H), 5.37- 
5.15 (m, 4H), 4.75-4.65 (m, 2H), 4.02 (s, 2H), 3.63 (s, 3H), 3.48 (s, 2H) 

10 gig^JU*^^ 2 5 fefe IH^nol^ac^ acid methyl 

"^234mg of 3-(aUyl-benzyl-carbamoyl)-but-3-enoic acid methyl ester (o) (O.lmM) 
prepared by the above Step 1 was added to the catalyst solution containing 36mg of 
IB GnLb's (D catalyst (0.04mM) such as ruthenium dissolved m CH 2 C! 2 -der^ 
atmosphere .Then the mixture was stirred for 24 hrs at room temperate, mtered and 
concerted in ncuo. The resultant was purified by Silica gel column «™*** 

of (l-benzyl-2-oxo-2,5-dmydro-lH- P yrml-3-yl>aceti^ acid methyl ester (p) (yield . 
20 85%). 

•H-NMR (300 MHz, CDC1 3 ) S 7.33-7.18 (m, 5H), 6.94 (t, /= 1.5 Hz, 1H), 4.61 
(s, 2H), 3.79(d, J= 0.7 Hz, 2H), 3.70 (s, 3H), 3.37 (d, 1.5 Hz, 2H) 

25 step - PrepMation o|_Ml=bei^^ 

Se§J " m ^of (l-benzyl-2-oxo-2,5-^^ acid methyl ester 

( p) preparedbymeaboveStep2wasdissolve4mmethanolso^ 

17 Methanol* suspension solution containmg NH 2 OK (0.4 ml, 0.68 nM) was added 

30 *eretoatO°Ca*dmeresmth^ 

^ mixture was neutralized wim 0.02 ml of acehc acxd, ^ ^ 
xnethanoVchloroform solution, filtered and concentrated m vacuo. The resutog 
compound was purified by Sihca gel column chromatography with a 
JZi with methanol and chloroform (1:9) as an eluant to gave 12 mg of 2-(l-benzyl-2 

35 0 xo-2,5-dmydro-lH-pyiTol-3-yl)-N-hydroxy-acetam^^^ (q) (yield : 48/.). 
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'H-NMR (300 MHz, CDC1 3 ) 5 7.35-7.21 (m, 5H), 7.05 (br t, 1H), 4.63 (s, 
2H), 3.90 (s, 2H), 3.30 (t, /= 1.5 Hz, 1H), 3.13 (s, 2H) 

Example 21. Preparation of 2-[l-(2,4-dimethoxy-benzyI)-2-oxo-2^-dihydro-lH- 
5 pyrrol-3-yl]-N-hydroxy-acetamide (21q) 

2-[l-(2,4-dimemoxy-ben^l)-2-oxo-2,5-dmydro^^ 
acetamide (21q) was prepared by the similar procedure described in above Example 20 
(See Table 4). 

10 Example 22. Preparation of N-hydroxy-2-(2-oxo-l-phenetliyl-2,5-diliydro-lH- 

pyrrol-3-yI)- acetamide (22q) 

N-hydroxy-2-(2-oxo-l-phenemyl-2,5-dmydro-lH-pyirol-3-yl)-acetamide (22q) 

was prepared by die similar procedure described in above Example 20 {See Table 4). 

15 Example 23. Preparation of N-hydroxy-2-[2-oxo-l-(4-phenyl-butyl)-2,5-diliydro- 

lH-pyrrol-3-yI]- acetamide (23q) 

N-hydroxy-2-[2-oxo-H4-phenyl-butyl)^ 

(23q) was prepared by the similar procedure described in above Example 20 (See Table 
4). 

20 

Example 24. Preparation of 2-[l-(4-benzyloxy-benzyl)-2-oxo-2,5-dihydro-lH- 

pyrrol-3-yl]-N-bydroxy-acetamide (24q) 

2-[l-(4-benzyloxy-benzyl)-2-oxo-2,5-dmydro-lH-pyrrol-3-yl]-N-hydroxy- 

acetamide (24q) was prepared by the similar procedure described in above Example 20 

25 (See Table 4). 



30 



35 
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[Table 4] 













Ex, tB>, 03 .^. ^= &0 Sz).*4^ <& 






is&m \m, m ts» m. 






7,^1. <l, ^=1.4 Sir; $k * 8 
Hz>B^, «38 \1H), 5.22? & ^ 
& 3,3 lb, IB)., 2,5.o & j=t-.j,u. xtz,. ^fy 
(l r m 1 82 (*r 3H) ? 1-57 4H) 


m 


0 


7.35*7,31 <m, 5H>, f t 13: <g fcl 

2H5f 3.82 Xa, ^- 13:8 Hz, 23®,, 333 (s. 
3.3-1 (s,. 1H> 



Example 25. Preparation of ^en^^xo-pyrrondm-S-y^N-hydroxy. 
5 acetamide (25s) 




10 



"^On^of (l.be^l.2-oxo.2,5-dihydro-lH-pym>l-3-yl)-acetic acid methyl ester 
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was dissolved in methanol solution (0.12 mM) under nitrogen atmosphere. Then 2.6mg 
of Pd-C (0.02mM) was added thereto, and hydrogenated under a hydrogen balloon for 1 
to 2 hrs at room temperature. The reaction mixture was filtered and concentrated in 
vacuo. The resulting compound was purified with Silica gel column chromatography 
5 with with a solvent mixture mixed with EtOAc and hexane (1 :1) as an eluant to give (2- 
oxo-l-phenethyl-pyrrolidin-3-yl)-acetic acid methyl ester (25r) (yield : 95%). 

'H-NMR (300 MHz, CDC1 3 ) 5 7.34-7.19 (m, 5H), 4.44 (ab, J= 19.8 Hz, 7. 
4Hz, 2H), 3.67 (s, 3H), 3.21-3.16 (m, 2H), 2.9 6(m, 2H), 2.43 (dd, J= 8.7 Hz, 7.9 Hz, 
10 1H), 2.34-2.23 (m, 1H), 1.76-1.65 (m, 1H) 

Ste p 2. Preparation of 2-ri-benzvl-2-oxo-Dvrrolidin -3-vlVN-hvdroxv-aoetamide (25s) 

12mg of (2-oxo-l-phenethyl-pyrroUdin-3-yl)-acetic acid methyl ester (25r) 

prepared by the above Step 1 was dissolved in methanol solution (0.04 mM) and then 
15 1.7 M methanolic suspension solution containing MH 2 OK (0.07 ml, 0.12 mM) was 

added thereto at 0°C and the resulting mixture was stirred for 4 hrs at room temperature. 

The resulting mixture was neutralized with 0.02 ml of acetic acid, diluted with 10% 

methanol/chloroform solution, filtered and concentrated in vacuo. The resulting 

compound was purified by Silica gel column chromatography with a solvent mixture 
20 mixed with methanol and chloroform (1 :9) as an eluant to give 1.6 mg of 2-(l-benzyl-2- 

oxo-pyrrohdin-3-yl)-N-hydroxy-acetamide (25s) (yield : 8%). 

! H-NMR (300 MHz, CDCI3) 5 7.34-7.19 (m, 5H), 4.46 (d, /- 8.1Hz, 2H), 
3.35-3.20 (m, 2H), 3.01-2.71 (m, 2H), 2.66-2.44 (m, 2H), 2.35-2.22 (m, 2H), 1.81-1.58 
25 (m, 2H) 

Example 26. Preparation of 2-[H2,4^imethoxy-beii^^ 
hydroxy-acetamide (26s) 

2-[l-(2,4-dmetfhoxy^ ( 26s ) 
30 was prepared by the similar procedure described in above Example 25 (See Table 5). 

Example 27. Preparation of N-hydroxy-2-(2-oxo-l-phenethyl-pyrroBdin-3-yl)- 
acetamide (27s) 

N-hydioxy-2-(2-oxo-l-phenethyl-pyrrolidin-3-yl)- acetamide (27s) was prepared 
35 by the similar procedure described in above Example 25 {See Table 5). 



WO 2005/004861 



PCT/KR2004/001764 



36 



Exsunf-le 


IV -'J 

CSeisical structure- 




m 


HQ* >T 


ZM&fc, i%; x 

g^-a^ ^ 









Example 28. Preparation of 3- { H2K2- fl «o^ 
5 py rrol-3-yl}-N-hydroxy-propionamide (28y) 



HO. 



IP 



^ -^-T-t^n -f ^l v ~^ailfhn « f-'>-l'>-<lnnm r 1, "v l >-""' vl eslCT flrt 
, Mg of p-mluensulfonyl chloride (5.35mM), U^ofdrisc^yle^l^ 
10 (71 3 mM) and 86mg of 4<dimefl.ytanmo)pyridiB= (0.71mM) we» ad*d to to 

dissolved ta methyls chloride solution with stag for 6 hrs a. 0 C nnder M 
*>d to I reaction nurture was sutred for 1*. at mom 
mixture was neu**ed win, ammonium chloride, exunefcd 

laver Hie organic layer was dried over anhydrous MgSO* filtered ana 
rnnX m The — was purified oy Silica ^ 

chromatography with a solvent mixture mixed with methanol and chtaofcrm (1.7) as - 
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eluant to give 740 mg of toluen-4-sulfonate-2-(2-fluoro-phenyl>ethyi ester (u) (yield : 
70%). 

Step 2. Pre paration of allvl-r2-r2-fluoro-pheDvlVethvlVamine (v) 

5 0.89ml of allylamine (11.89mM) and 0.31ml of diisopropyl ethylamine 

(1.78mM) were added to the reaction solution (1.19 mM) containing 350mg of toluen-4- 
sulfonate-2-(2-fluoro-phenyl)-ethyl ester (u) prepared by above Step 1 dissolved in 
acetonitrile solution with stirring for 6 hrs at 80 °C After the reaction mixture was 
neutralized with 10% NaOH solution, the mixture was extracted with chloroform, 

0 washed with saturated NaCl solution, dried over MgS0 4 , filtered, and concentrated in 
vacuo. The resultant was purified by Silica gel column chromatography with a solvent 
mixture mixed with methanol and chloroform (1:9) as an eluant to give 141 mg of allyl- 
[2-(2-fluoro-phenyl)-ethyl]-amine (v) (yield : 66%). 

5 Step 3. Preparation of 4-(allvl-r2-(3-fluoro>phenvlVethvl1^a ibamovn-pent-4-enoic 
acid methvl ester (w) 

106 mg of 2-methylene-pentane dionate-5-methyl ester (0.67 mM), 139mg of 1- 
[3-(dimethylamino)propyl]-3-ethylcaitK)diimide (0.73 mM) and 20mg of 4- 
(dimethylamino)pyridine (0.17 mM) were added to reaction solution (0.56mM) 

10 dissolving lOOmg of allyl-[2-(2-fluoro-phenyl>ethyl]-amine (v) prepared by above step 
2 in methylene chloride and the mixture was stirred for 10 hrs at room temperature. 
After the resulting mixture was washed with 5% HC1 solution (10 ml), the mixture was 
extracted with ethylacetate, washed with saturated NaCl. And then the extracts were 
washed with 10ml of saturated NaHC0 3 solution and NaCl solution to separate into an 

15 organic layer and water layer. The organic layer was dried over anhydrous MgSC>4, 
filtered and concentrated in vacuo. The resultant was purified by Silica gel column 
chromatography with a solvent mixture mixed with EtOAc and hexanes (1:2) as an 
eluant to give 128 mg of 4-{aUyl-[2K3-fluoro-phenyl)-ethyl]-caibamo>i}-pent-4-enoic 
acid methyl ester (w) (yield : 72%). 

10 

'H-NMR (300 MHz, CDC1 3 ) 5 7.19-7.09 (m, 1H), 7.04-6.94 (m, 3H), 5.84 -5.57 
(m, 1H), 5.13 (t, J=* 10.7 Hz, 4H), 5.06-4.94 (m, 2H), 3.79 (s, 2H), 3.62 (s, 4H), 3.53 (d, 
J= 5.4 Hz, 3H), 2.89 (d, J= 6.0 Hz, 3H) 



Step 4. Preparation of 3-fl-r2-(2-fluoro-phenvl>ethvl^ 
vll -propionic acid methvl ester (x) 
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meuryl 1 (w) (03.U .nnpared by the above Step 3 was added ,o «..-** 
sohmon containing 27mg of Senium caalys, (0.03mM) delved » 
OfcCl, under Ar abnospbero. Tben .be mixture was surred ^ M to * room 
, — * ™ Tberesultan.waspunfledbyS.ta gd 

m eluant to give 69 mg of S-t^p^-fhu-ro-pbeoyi^vll^xo-W-ddrydro-m- 
pym>l-3-y!}-piopionio acidmetbyl ester (x) (yield : 75%). 

0 'H-NMR (300 MHz, CDCb) 8 7.16-7.12 (m, 2H), 7.03-6.93 (m, 2H), 6.59 (br t, 

1H), 3.67 -3.65 (m, 4H), 3.62 (s, 3H), 2.89 ft f 7.3 Hz, 2H), 2.56 (s, 4H) 

c, T < Potion o f - { ■ (7 ff-«-^be n vll tthvll 2 tg o3 5-dih ydro-ffl-pyiol-3- 

propionic Jid meuty, ester (z) phased by «b. above S*p 4 was dissolved tn mabano. 
solln (0.13 mM) and tben 1.7 M memauolic snspension solution conhumng NftOK 
IB 38 ml 0 65 mM) was added thereto at 0°C and the resulting mixtnre was stnred for 8 
^ZTJZL* TheresnltingmizmrewasnentinhzedwimO^ndofac^ 
20 Z*, diluted Z .0% memanol/chlomfotm solution, altered and concentred . «~ 
L resulting compound was purified by Silica ge, column cbntmshtgrnph, w*h a 
solven, nritl mized with memano. and cmorofonn (1 :9) . an eh™. » g«e25 mg 

of MHK**««>1*»^^ 
piopionamide (28y) (yield : 65%). 

■H-NMR (300 MHz, CDCU » 7.19-7.08 (m, 2H), 7.02-6.92 (m. 2H), 6.69 (br ^ 
1H), 3.69 (s, 2H), 3.63 ft * 7.0 Hz, 2H). 2.87 ft ^ 7.0 Hz, 2H>, 2.5. ft ^ 7.0 Hz, 
2H),2.25(t,^7.3Hz,2H) 

30 Example 29. Preparation of MW-fluoro^^^ 
pyiTol-3-yl}-N-hydroxy-propionaiiiide(29y) 

3-{l-[2K3-fluoro- P henyl>ethyl]-2^xo-2,5-dihy^ 
hycxoxy-plopionamide (29y) was prepared by the similar procedure described m above 
Example 28 [§ee Table 6). 
35 Ezsmple 30. Preparation 3-(l-[W4. D n.r»-pbe.v^tt,Il-^2>dlh,dzo-lH- 
pyroM-yll-N-hydroxy-propionamide (30y) 
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3- { 1 -[2<4-fluoro-phenyl)-e1hyl]-2-oxo-2 > 5-dihydro-lH-pyrrol-3-yl} -N- 
hydroxy-propionamide (30y) was prepared by the similar procedure described in above 
Example 28 (See Table 6). 

5 Example 31. Preparation of N-hydroxy-3-{l-[2-(2-nitro-phenyl)-ethyI]-2-oxo-2^- 
dihydro-lH-pyrrol-3-yl}-propionamide(31y) 

N-hydroxy-3-{H2<2-mtro-phenyl)-e^ 
propionamide (31y) was prepared by the similar procedure described in above Example 
28 (See Table 6). 

10 

Example 32. Preparation of N-hydroxy-3-{l-I2-(3-nitro-phenyl)-ethyll-2-oxo-2^- 
dihydro-lH-pyrrol-3-yl}-propionamide(32y) 

N-hydroxy-3-{l-[2<3-nitro-phenyl>emyl]-2^xo-2,5-dmydro-lH^ynol-3-yl}- 

propionamide (32y) was prepared by the similar procedure described in above Example 
15 28 (See Table 6). 

Example 33. Preparation of N-hydroxy-3-{l-(2-(4-nitro-phenyi)-ethyl]-2-oxo-2,S- 
dihydro-lH-pyrrol-3-yl}-propionamide(33y) 

N-hydroxy-3- { 1 -[2-(4-nitro-phenyl)-emyl]-2K)xo-2,5-dihydro- lH-pyrrol-3-yl} - 
20 propionamide (33y) was prepared by the similar procedure described in above Example 
28 (See Table 6). 

Example 34. Preparation of 3-{l-[2-(2-bromo-phenyl)-etliyll-2-oxo-2^-dOiydro- 
lH-pyrrol-3-yl}-N-hydroxy-propionamide(34y) 

25 3- { 1 -[2-(2-bromo-phenyl)^yl]-2^xo-2,5Hmiydro-lH-pyrrol-3-yl} -N- 

hydroxy-propionamide (34y) was prepared by the similar procedure described in above 
Example 28 (See Table 6). 

Example 35. Preparation of 3-{l^l2-(4-bromo-phenyl)-ethyll-2-oxo-2,5-dttiydro- 
30 lH-pyrrol-3-yl}-N-hydroxy-propionamide (35y) 

3.{l.[2-(4-bromo-phenyl)-emyl]-2-oxo-2,5-dihydro-lH-pyrrol-3-yl}-N- 
hydroxy-propionamide (35y) was prepared by the similar procedure described in above 
Example 28 (See Table 6). 

35 Example 36. Preparation of N-hydroxy-3-{l-[2-(2-methoxy-phenyl)-etiiyl]-2-oxo- 
2^-dihydro-lH-pyrrol-3-yl}-propionamide (36y) 
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Example 28 (See Table 6). 
5 Exampte 37. ft*— of N-hydroxy-J-fl-l^methoxy-pheoyiyetayU^ro- 

U^3-{l.l2<3-.nethox^ 
yl >-p^de <37y> - ^ by dre ^ procedure desonbed . above 

Example 28 (See Table 6). 
10 Example 38. Prepare of N-hydro I y-3-|.- l 2<4- n e,boxy-pbe„ y .H^y 1 l-2-o I o- 
2^dfliydro-lH-pyrrol-3-yl)-propionaiiiide(3Sy) „ . ._. .„ „_, , 

vlJ-prcpiorLide (38y) was prepared by the similar proeedore desonbed . above 
15 Example 28 (See Table 6). 

Example 39. Pseparano. of N-bydr,xy-3-I2-oro.l.(2-p-.o 1 y^«.y»-2^dU.yd ro - 
lH-pyrrol-3-yl]-propionamide (39y) 

20 prop— e (39y) was prepared by the similar procedure described in above Example 
28 (See Table 6). 
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[Table 6] 
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a 


8-00. (4 722:. Hz. 2H), 7„45y7.38 (m, 
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:2H5; <5r70J. <lj>r i. 1H). 3;72; & 2H^3;64 ^ 
J6= 7£ -Hz,... ~2H), 2i93: <fc ;£= 7 4 4 Hz. 2H> 
2-48 (t. j¥ 7:3. HW. 2H).. 232. 7;7 
St., 2H) 


33 


HP 


am- iA 8;4 Hz,. 2H), 7,36; (4; f= ;9;f 
Hz, 2H).i #74 (br t. 1H). : 3.7.(5 "<4, £> 1.2 
Hz. 1Hi), 3,69<t, M 74Hz,. 1H).. 3r29- 
js= '7,8 Hz, 1H>, :3,2,£ (d£ ^ tiB H*. 1:5 
Jfc. 1H); 2.97 4 «** 7-3 2,^9 0. 
2H).. 2v25 &'*»7* Hz; 2H* 


34 


.n; 


7.-4S. £d, .Jfe 8.4. Hz, 2% 7^1^7.13 fa, 
2fi£ % f 1% 6i7l (br- tHjt 
3 : 70^.62 (m t: 4HJ; 2i'98 ^ •** 7i3'Hz,. 
4:52 i '7# Hz,. SHj, 2.27 <t, ^ 7.6 
Hev 2H; 
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10 



:35 



36 




8,1:. »* (tet ift 3.78 

J# Hz' r % & Hz * 
2*5 A^^Sfe, 2H^;i54 g 
jag maiM^ ^ 




SIP* *w* * 
fc^m m & ?h> 3.6?. ^ .^^0 



17' 



38 



39 





0~i 




"71%, .£ ^ y» 

4Hj, 3^ ^ W « % '2% '?# #* 

" 702 1&J±- 8.7 Hz> TO, & > 
8;4 %. '2©; £66 ;f? % IB), 3.72. % 
33), %m& : &h 276:; (t, ^= %3 
lz. 2B).,,2 51 (i- Jfe 7C3 m m. 2-25 : ft; 

lj ^7^W25j- 

7.05 (s^B); -674 (br t ? 372 (d; 

U#i» <», m .1 > 7.3. ESrj 



Example 40. Preparation of N-hydroxy^H^^^^ 
2,5-dihydro-lH-pyrrol-3- y l}-propionamide (40ah) 

c*-P 1 Pr^^rion o ^-r-^wi-.crvlic arid methyl ester (40aa) 
^^^^^^ phosphanyhden-aceuc 

acid mlyl ester (12.45mM) were dissolved in methylene chloride, the reachon 
soluuon was stirred at 90'C for overnight After the reslutmg w* 
concentrated under reduced pressure, a solvent mixture mcced wrth BOA. -4 

on filter, the residue was filtered and concentrated in vacuo to grve 1.39g of 3-p-tolyl 
acrylic acid methyl ester (40aa) (yield : 95%). 
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Ste p 2. Preparation of 3-p-tolvl-propionic acid methyl ester (40ab) 

1.39g of 3-/>-tolyl-acrylic acid methyl ester (40aa) prepared by above Step 1 was 
dissolved in methanol solution (7.9 mM) under nitrogen atmosphere. Then Pd-C was 
5 added thereto, hydrogenated under a hydrogen balloon for 1 to 2 hrs at room 
temperature. The reaction mixture was filtered and concentrated in vacuo. The 
resulting compound was purified with Silica gel column chromatography with a solvent 
mixture mixed with EtOAc and hexane (1:10) as an eluant to give 1.24g of 3-/>-tolyl- 
propionic acid methyl ester (40ab) (yield : 95%). 

10 

Step 3. Preparation of 3-p-tolvl-propane-l-ol (40ac) 

1.24g of 3-p-tolyl-propionic acid methyl ester (40ab) prepared by above Step 2 
was dissolved in 100 ml of tettahydrofuran under Ar atmosphere. Then 27ml of lithium 
aUuminium-hydride was added thereto with stirring for 2hrs at 0°C. After 3ml of 
15 distilled water, 3ml of NaOH (IN) and 9ml of distilled water were added to the reaction 
mixture sequentially, the mixture was stirred for 30min and filtered using cellite in glass 
filter and concentrated in vacuo. The resultant was purified by Silica gel column 
chromatography with a solvent mixture mixed with methanol and chloroform (1 :2) as an 
eluant to give 971mg of 3-/>-tolyl-propane-l-ol (40ac) (yield : 93%). 

20 

Step 4. Preparation of toluene-4-sulfonate-3-p-tolvUpropvl ester (40ad) 

2.46g of tosyl chloride (13 mM), 3.4ml of diisopropylamine (19.4 mM) and 
158mg of 4^dimethylamino)pyridine (1.29 mM) were added to reaction solution 
(6.46mM) dissolving 971mg of 3-p-tolyl-propane-l-ol (40ac) prepared by above step 3 

25 in methylene chloride at 0°C under Ar atmosphere with stirring for 6hrs, and the 
reaction mixture was stirred for 12 hrs at room temperature. After the reaction mixture 
was neutralized with ammonium chloride, the mixture was extracted with ethyl acetate, 
washed with saturated NaCl solution, dried over MgS0 4 , filtered, and concentrated in 
vacuo. The resultant was purified by Silica gel column chromatography with a solvent 

30 mixture mixed with methanol and chloroform (1 :7) as an eluant to give 1 ,3g of toluene- 
4-sulfonate-3-/?-tolyl-propyl ester (40ad) (yield : 70%). 

Ste p 5. Preparation of allvl-(3-p-tolvl-propvlVamine (40ae) 

1.6ml of allylamine (21.4mM) and 0.97ml of diisopropyl ethylamine (5.5mM) 
35 were added to the reaction solution (4.27 mM) containing 1.3g of allyKS-p-tolyl- 
propyl)-amine (40ae) prepared by above Step 4 dissolved in acetonitrile solution with 
stirring for 6 hrs at 100 °C. After the reaction mixture was neutralized with 10% NaOH 
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sohmon, the mixmre was ^ wilh . — «* ^ 

solution, dried over MgSO* filtered, and concentiated „ vacuo. The 

Silica gel cohrmn chromatography warn a solvent m»ture nuxed wU, 
L^o. L efi.Jfi.nn (1:9) as an elnan. to give 687 mg of 
5 amine (40ae) (yield : 85%). 

,-n „ n r„ . Bfe at ' [■"y l ^'"'vi-^''V^"i"^-'^- 4 - m " ic B "" fav ' 

mg of i-metirylene-pentene dtonate-S-mefiryl ester (4.3 mM* Mm * * 
10 W dhnefty.arnino)propyl>3^ylearr^Mde (4.7 mM) and 133 mg of4- 
dimemyllino)pyridine (1.09 mM) were adder! to reaction soluhon (3.62mM) 
di ving 687m7a)lyl<3- P .«.lyl-prc,y 1 >anrine (40ae) prepared by above step 5 . 
"memyleoe clride solution under Ar amrosphere and *™ 
L 10 firs at room temperature. After the resulting mixture was washed wrih 5% Ha 
15 ltioT<10 ml), fire mixture was extiacted with emylacetete, washed wuh saturated 
»"J«« exteac* were washed wim — lOmlof NaHCOj solution and 
S solution to sepamle into an organic ,ayer and water layer. The - 
dried over anhydmus MgSO., filtered and coneentrated m vacuo. The resultant was 
by SiL gel eolumn chromatography with a solvent mrxture nuxed »* 
30 E^and n^L (,2, - an eluant ,o give 797 mg -WCH^ 
eatbamoyl]-pent-4*noic aeid methyl ester (40af) (yield : 73 /4). 

'H-HMR (300 MHz, CDC1,) 87.05(s, 4H), 5.70(s, Oft 
2H), 3.64(., *-3.3Hz, 3H), 3.36(s, 2H). UKSlfe 6H), 2.28(a, 3H), ..83ft ^.THz, 

25 2H) 

- H i - ! emSm a M ^o.W3.p-mlvlWVii.5-^Y^-1W^vf'°'- 3 -^ 

pppi^j ^ acid i -Ttbyl «rer (40a») 

30 (40a9 ffimM, pJpJLi bi fi» above Step 6 was added to m. eaUlys. soiubon 
30 ^g « r*hemL catelys, (O.lmM) dissoWefi in 200m. o, «^ 
rabn4bere. Then the mixture was stiired for 24 hrs at room re^peratore, filtered 
Ai atmospnere. , by SUica gel eohmm 

and concentrated In vacuo. The resultant was punr. , 
ehmmatography with a solvent murium mixed wim KOAc and hexanes (1.1 as an 
35 tn." 39. mg of 3.(2.oxc-H3-p-m.y.-propy.>2, 5 -^ydm-.H.pytm.-3-y.h 

propionic acid methyl ester (40ag) (yield : 50%). 
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*H-NMR (300 MHz, CDCI3) 6 6.96 (s, 4H), 6.56 (s, 1H), 3.67 (s, 2H), 3.55 (s, 
3H), 3.37 (t, J= 7.2 Hz, 2H), 2.48 (t, J= 8.2 Hz, 6H), 2.19 (s, 3H), 1.76 (t, ^= 7.6 Hz, 
2H) 

5 Step 8. Preparation of N-hvdroxv-3-r2-oxo-l-(3-p-tol vl-proDvlV-2.5-dihvdro-lH-ovrrol- 
3-vl1-propi »natniHe (40ah1 

lOOmg of 3-[2-oxo4-(3-/Molyli)ropyl>2,5^ydro-lH-py^ 
acid methyl ester (40ag) prepared by the above Step 7 was dissolved in methanol 
solution (0.33 mM) and then 1.7 M methanolic suspension solution containing NH2OK 

10 (0.82 ml, 5.0 mM) was added thereto at 0°C and the resulting mixture was stirred for 8 
hrs at room temperature. The resulting mixture was neutralized with 0.02 ml of acetic 
acid, diluted with 10% methanol/chlorofonn solution, filtered and concentrated in vacuo. 
The resulting compound was purified by Silica gel column chromatography with a 
solvent mixture mixed with methanol and chloroform (1:9) as an eluant to give 50 mg 

15 of N-hy(tooxyO-[2-oxo4K3-/J-tolyl-propyl)-2,5-dahydro-lH-pvrro 
(40ah) (yield : 50%). 

'H-NMR (300 MHz, CDCI3) 5 7.21 (s, 4H), 6.95 (s, 1H), 3.96 (s, 2H), 3.60 (s, 
2H), 2.72 (s, 5H), 2.45 (s, 3H), 1.99 (s, 2H) 

20 

Example 41. Preparation of N-hydroxy-3-[2-oxo-l-(3-^tolyl-propyl)-2^-dihydro- 

lH-pyrrol-3-yl]-propionamide (41ah) 

N-hydroxy042K)XO-l-(3^tolyl-propyl)-2,5^ydro-lH-pyrrol-3-yl]- 

propionamide (41 ah) was prepared by the similar procedure described in above 
25 Example 40 (See Table 7). 

Example 42. Preparation of N-hydroxy-S-^oxo-l-Ca-m-tolyl-propyl^^-dihydro- 
lH-pyrrol-3-yl]-propionamide (42ah) 

N-hydroxy-3-[2^xo-H3-m-tolyl-propyl>2,5-^ 
30 propionamide (42ah) was prepared by the similar procedure described in above 
Example 40 (See Table 7). 

Example 43. Preparation of N-hydroxy-3-{l-[3-(4-isopropyl-phenyl)-propyl]-2-oxo- 
2^-dihydro-lH-pyrrol-3-yl]-propionamide(43ah) 

35 N-hydroxyO-{l-[3<4-isop^)pyl-phenyl>propyl]-2K>xo-2,5^ydro-lH-pym)^ 

3 -yl] -propionamide (43ah) was prepared by the similar procedure described in above 
Example 40 (See Table 7). 
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E»mpfc 44. Preparation of H WM«r.m<, P l.enyl)-prop,fl-^o.2^Uhydra- 

lH-pyrrel-3-yll-N-hydroiy-proptonanfcle (44ah) 

S-CH^bromoiA^yDwya-^W-*^ 1 ^ 5 ™ 1 - 3 ^ **. . 
M„P— (44ah) was prepared by to similar procedure descnbed . above 

Example 40 (See Table 7). 

Elample 45. Prepare*- of 3 -(l-IH4-cbloro-pbeoy.)-pro P y.l-2-oao.2,5-dil.ydro- 
IH-pyrrol-3-yll-N-bydroxy-propio.amide <45eb) 
, ' P %.( H H4*Uom.p.^yl^^ 

Example 40 Table 7). 

Example 46. Pr.par.tto. of N4,ydroxy-Ml-IM4-me*ory-pba„yI>propyl]-^ 
5 2>dihyure-lH-pyrrol-3-yll-proploBailiide(46ab) 1Hmml , 
N-hydroxy-3-(H3K4-metoxy-pb=oyl)-propyl]-2^o.2,5^^ 

3-y!,^ ilmide (46ab) was prepared by Ore aimilar procedure desenbed m above 
Example 40 (See Table 7). 
O Example 47. Preparatt.. of N-bydn,xy-3-(l-I3K2-me Ul oxyH>be.yl)-propyll-2-»xo. 
I>dlhydro-lB-pyrr»l-3-yll-propiO"amide (47ata) „ , _ . .„ __, 

lhydroxy-3-{H3^emoxy-pheay^^^ 
3-yU-p^piLmide (47ah) was prepa-ed b, the similar procedure descnbed . above 

Example 40 (See Table 7). 
25 Example 48. Prepsredo. „f N-bydroxy^d-l^mCboxy-phenyO-propyll-^xo- 
2tdihydri>-lH-pyrrol-3-yll-proplO"aiiilde(48ali) mmrm , 

N-hydroxy-3-(14>(3-me^^ 
3-y„-p^Lmide (U was prepamd by me similar procedure descnbed . above 

30 Example 40 (See Table 7). 
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Example 
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7.08 |d; Jr= 44 ffif. m, 6#?; 0>. ;H§>: 
3;M & * Hz, ; 2H). 2:57 

Gfc- esk 2^5: (.<£ 6.3: b& 

4HJ. i:79 .Cs». 2fe: 
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immi £m, lfi)I &8I <$ 8:4 He, 
3BJ, 6164 &, ,1H). 4*07- & 3^1 & 

.^ 74 Be, 2/43-4. 
7;7Hz, =-3Bi &17 i,. i Hl5 E*,. 4K>, 
1.78-1.68 Cm. 2H} 


43. 






.10:23 fo. lH)i ; 7,69: (dd, ^= 6.0 &, 
6t73 ft W '3^9 :(s. 3;45; (£, 0" 

2:87-^80 ^,. l65.. 2;61 &; 1^ 
2& iC ^ 5;9 : ®z> 2&/£s& 4* M>r 
i.&lM K:fe 'l ^ia.9 (m.,'6jH| 


A A 


•r. — ^ V^*~V 




7£3 5,5 B*. 9H> 7»t2t & 5iS 
Bz, 3H}$ 6v73; ^, .lH?;. 3;77 (5, 2g& 3:43. £* 
£ 5.d Hz,. 225, 2:58 & * 5!7 % 4Hj; 
2,45 & 2H).- ^88-1.81 (m> 2® 


45 




7:23-7.04 (m, 4H>, 5.73 (s; 1H), 3.77 j& 
2H), 3^.3 .(tl J5= 5.7 Hz, 2fi&, 2,56 &. 
12:9. Hz. 3H), 2.4;2 : :(s ? .2H),. X8? (t,; ^= 6v7 
Est. 2H\> 
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7.03 (4 8,7 Hz* 2H)„ 6.79^/75; (m, 
2Hj. '&7# (s, 1H>; 3.72 ft J5= 9:9 Hz; 5H); 
340 7,3. Hi, 2H)h- i58-1>:4?. (&, 6H>, 
178 (t, ^= 7-4 Ex; 2H) 


4? 






l-HSfJM Cm, v2Hj; 6i84^.67 (m* 3H), 3.79 
(tj ^= 5:5 HC 2Hjj %m 54Hii 3H^» 

243 C*.-, -to-. ^87 2H)i:. i;84vi.W < m * 
2HJ 


4.8 






7:19V7;tO -|Ent 671 (4 > l^BHs, 
4H}, -3i7§ <s. 5H)i 3i49^40 &&. ^ 

7;'7&=. ;4H5v. .2^43: ( ?i 2H| >: . 188-^84^ 

im 



Example 49. Preparation of N-hydroxy-Hl-naphthalene-2-ylmethyl>2^)xo-2^- 
5 dihydro-lH-pyrroI-3-yl)-propionamide (1 e') 

N-hydroxy-3^1-naphthdene-2-ylmethyl-2^xo-2,5-dihydro^ 
propionamide (le') was prepared by the similar procedure described in above Example 
I (See Table 8). 
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[Be 


ible8] 




4 







Exam,* 50. Preparauo. „ f N-bydro.y-Hl-meehy^^^ihy^W-pyrro,- 
5 3-yl)-propionaiiiide (2h') 




,0 ^ 01ml of triemylsuane^mM) was added to the reaction solution containing 
200mg * HH^oxvoeuzyiH^^ 
T «, ! 63 mMl dissolved in 0.7ml of trifluoroacetic acid solnnon at 0 C. 

acid methyl eater (0.63 mM) diasoryeo concentrated 
After the reaction mixture was heated for lhr, the mixture was rurereo 
^ vacuo to remove solvent Then me resulting mixture was thssolved in 20ml of 

15 IZL solution • sepanue hfto an otgamc .ayea and « 

tayer was washed with 5m. of satuntfed NaHCO, solution and 5ml of saturated NaO 
Xtion, dried over anhydmus MgSO. filtered and conccntiuted m vacuo. The 
S 1 purified bylL gel column chronograph, wKh a 
otixed with KOAc hexanes (19:.) as an eluan, to give 50 mg of 3-(2-oxo 2,5 

20 dmyd^lH-pyr ro l-3-yl>P^iomc«dmemylester(2r)(yield:47/.). 

•H-NMR (300 MHz, CDCb) 6 6.76 (br t, 1H), 3.89 (d, J- 1.3 Hz, 2H), 3.63 
(t, .7=1.9 Hz, 3H), 2.58 (s,4H) 

26 ^ - of 3j M - r T - - 5 ^rw«-.y^»-vivot°pM^ 

"^^^f NaHMDS sohution (..0 M in THF, 0.33mM) was added to 0.6m. of 
THP JS, containing 50mg of 3-(2-oxo-2^myd 1 o-lH.py B o..3-ylVprop.omc actd 
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methyl ester (2f) (0.295mM) prepared by the Step 1 in a dropwise manner at -79°C and 
stirred for 30 mins. After 0.3ml of dimethyl sulfate 0.359mM) was added thereto, the 
reaction mixture was stirred for 4hrs at 0°C. Then the resulting mixture was dissolved in 
2ml of saturated NH4CI solution and extracted with 7ml of ethyl acetate to separate into 
5 an organic layer and water layer. The organic layer was washed with 2ml of saturated 
NaHCOa solution and 2ml of saturated NaCl solution, dried over anhydrous MgS0 4 , 
filtered and concentrated in vacuo. The resultant was purified by Silica gel column 
chromatography with EtOAc as an eluant to give 18 mg of 3 -( 1 -methyl-2-oxo-2, 5- 
dihydro-lH-pyrrol-3-yl)-propionic acid methyl ester (2g) (yield : 33%). 
10 ^-NMR (300 MHz, CDCI3) 5 6.65 (br t, 1H), 3.81 (s, 1H), 3.64 (s, 3H), 3.01 

(s, 3H), 2.60 (t,4H). 

Ste p 3. Preparation of N-hvdroxv>3-a-methvl-2K)xo-2.5-dihv(ho-l H-p\TTol-3~vn- 
propionamide (2ti) 

15 18mg of 3-(l-methyl-2-oxo-2,5-dihydro-lH-pyrrol-3-yl)>propionic acid methyl 

ester (2g) prepared by the above Step 2 was dissolved in methanol solution (0.1 mM) 
and then 1.7 M methanolic suspension solution containing NH 2 OK (0.09 ml, 0.15 mM) 
was added thereto at 0°C and the resulting mixture was stirred for 1 hr at room 
temperature. The resulting mixture was neutralized with 0.03 ml of acetic acid, diluted 

20 with 10% methanol/chlorofonn solution, filtered and concentrated in vacuo. The 
resulting compound was purified by Silica gel column chromatography with a solvent 
mixture mixed with EtOAc and methanol (5:2) as an eluant to give 11 mg of N- 
hydroxy-3-(l-methyl-2-oxo-2,5^ydro^^ (2h) (yield : 

59%). 

25 

^-NMR (300 MHz, CDCI3) 8 6.76 (br t, 1H), 3.84 (s, 2H), 3.00 (s, 3H), 2.59 
(t, /= 7.2 Hz, 2H), 2.42 (t, /= 7.2 Hz, 2H) 

Example 51. Preparation of 3-(l-aliyt2-oxo-2^-dihydro-lH-pyrrol-3-yI)-N- 
30 hydroxy-propion amide (3h') 

3-(l -allyl-2K)xo-2,5^ydro-lH-pyirol-3-yl)-N-hydroxy-propionamid^ (3h') 
was prepared by the similar procedure described in above Example 50 (See Table 9). 
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[Table 9] 










•6:89 ZB)y «»,« 








U 













Example 52. Preparation of N-hydro I y-3-[l-(2-capl 1 tt 1 a 1 e ne -l-,Wtl, y .)-Z-oxo-2,S- 

5 diliydro.lH-pyiT()l-3-yl]-proploii»mW«(1l>') „.._. .„, m ,,j, 

N-bydmxy.3-[l-(2-<^lmaa^^ 
pmpiolide (J') waa prepared by me similar procedure deaeribed m above Example 

28 (gee Table 10). 

10 Example 53. Preparation of N-b y droxy- 3 - l H2. 0 apb.ba le ae- 2 -yl-eU„l)->oxo-Z> 
aihydro-lH-pyrrol-3-yIl-propionamlde(5B') 3v ll. 

N-bvdmxy-3-[ H2-napbtbalene-2-yl^byl>2^xo-2.5^bydro-lH-pyrrol-3-yl] 
p.opionamide (5n') waa prepared by me sumlar prepare deaeribed in above Example 

„ ^TU« of N -byd ra xy-3- I 2.xe- 1 <2.«ti.p^2.y,.«.,r, W - 

dibydro-lH-pyrrol-3-yn-proptoBamlde(6n*) - 

N-bydmxy-H2-xo-H2-Mopben-2-yl^yl>2.5^yaro-WW 

pmpionamide «H) waa prepared by me aimilar proeadure deaonbed m above Example 
28 (fee Table 10). 

20 
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[lable iu 










$2 




&01GL Hz, 3HX *S5W ^-82 Hzg 

*ipik W; 'c* : ^ ^ ^ W8^?Q 

ilTEk 'rtir ITS*- 3 :5 56 fs- ftJfiPfc 






%3&£25^ 2% ^ .JN 7i- Br, 




:b 


: 7;73-7.'66 $fc. 3E), 7;$3 TH), 74iS-7,32 
(ir^SH); 7;22;,<^1H); 6.ot G»r t IB), 3:69 & 
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j5= 7:3=;%,:^ '^ (?; 2% 2:97 ^ ^"I'O 






73 m-i 2B) 


54 




».$r V 1% £S5 . > "*0 3Eq IK); 
«9$ fl68 ; tflH), M5: $ ^ 
3.37^ & lfi), ?.<J5 (t, ^6,1 2z> 

2.51 irfcaH). tz% ts r :m 



Example 55. Preparation of 3-[l-(3-biphenyM-yl-propyO-2-oxo-2^-dihydro-lH- 
5 pyrrol-3-yI]-N-hydroxy-propionamide (7w') 

3-[H3-biphenyl^yl-propyl>2^xo-2>dmyd^ 
propionamide (7w') was prepared by the similar procedure described in above Example 
40 (See Table 11). 

10 Example 56. Preparation of N-hydroxy-3-[l-(3-naphthalene-2-yl-propyl)-2-oxo-2^- 
dihydro-lH-py^rol-3-yl]-propionamide(8w , ) 

N-hydroxy-3-[ 1 ^3-naphtMaie-2-yl-propyl)-2K)XCH2 ) 5-4ihydro-lH-pyrrol-3- 
yl]-propionamide (8w') was prepared by the similar procedure described in above 
Example 40 {See Table 11). 
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[Table 11] 






% 




& & ™ *» c* 


56 




#54 '(s, m 7m |*V ** 7.9 i% 
7i54. 2®. -7:24Cd, ^ 

'(»;■ * $g m - ^ 2 ^' 

2ID..2.41 & 2m- 1,86 ft> ggj 1 



Ezample 57. Preparation of 3-tH2>mme«hol,b«nzyI>-^zo-l,2A^ 
5 letraM™Py ri<lta - 3 -y , ] N - |, J' ,roIypr<,pi0 °' ,,,,ide(el) 

Steo 1 of But-' aafcl 2 4.Himethorvhrn7Vnaimne(b) 

(5 396 mM) were added to die reaction solution containing 0.74ml of 2, 4- 

ft. solution was left alone a. room temperate for overnight The reason nuxnrew* 
Lbed with saturated NaCl solution, dried over MgSO. filled and eoneennuted m 
It * renting expound was purified with Sihea ge.co.mnn — graph, 
„itir EtOAc solvent as an eluan, to give 436mg of tire pure title compound (h) (yreld. 
15 40%). 

■H-NMR (300 MHz, CDC1,) 8 7,.0(d, >8.1 Hz, 1H), 6 41(m, 2H) S.T£ .W. 
5 .01(«, 2H), 3.1* 3H), 3.77<a. 3H), 3.70(4, 2H), 2.63ft >7.5 Hz, 2H), 2.24<m, 2H) 

Q ™H mftthyl ester (c) 

714 mg of 2-methylene.p«dane dionate-5-methyl eater (4.519 mM), 953mg of 
BDC (4 971 mM) and llOmg of DMAP (0.9 mM) were added to 0.5 M of ration 

rt me mirfure was stirred for 5 taaa. room temperature. *~^»"*-~ 
JiMed with emyl acetate and waahed with 5% HC1 solution (10 ml) and 10ml . 
^solution to separate into an organio layer and wafer layer. The organre layer 
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was dried over anhydrous MgS0 4 , filtered and concentrated in vacuo. The resultant 
was purified by Silica gel column chromatography with a solvent mixture mixed with 
EtOAc and hexanes (1:2) as an eluant to give 1.39 g of 4-[but-3-enyl-(2,4- 
dimethoxybenzyl)-caibamoyl]-pent-4-enoic acid methyl ester (c) (yield : 40%). 

5 

Step 3. Preparation of 3-ri-r2.4-dimethoxvbenzvlV2-oxo-l^ 
vlf-propionic acid methyl ester (d) 

130mg of the compound (c) (0.360 mM) prepared by the above Step 2 was 
added to the catalyst solution containing 20mg of ruthenium (0.024 mM) dissolved in 
10 CH 2 C1 2 . Then the mixture was stirred for 24 hrs at room temperature, filtered and 
concentrated in vacuo. The resultant was purified by Silica gel column 
chromatography with methanol/chloroform (1:10) solvent mixture as an eluant to give 
108 mg of the title compound (d) (yield : 90%). 

15 'H-NMR (300 MHz, CDCI3) 5 7.17(d, >8.9Hz, 1H), 6.41(m, 2H), 6.26(t, >4.3 

Hz, 1H), 4.53(s, 2H), 3.77(s, 3H), 3.76(s, 3H), 3.62(s, 3H), 3.28(t, J=1A Hz, 2H), 2.61- 
2.47(m,4H),2.22(m, 2H) 

l3 C-NMR (75 MHz, CDCI3) 5 173.6, 164.8, 160.2, 158.5, 134.2, 133.9, 130.4, 
118.0, 104.1, 98.3, 55.2, 51.3, 45.0, 44.3, 33.3, 26.6, 23.9 

20 

Ste p 4. Preparation of 3-ri-(2.4 ^imethox YbenzvlV2-o^ 
vll'N-hvdroxv-propionamide (el) 

46mg of compound (d) prepared by the above Step 3 was dissolved in methanol 
solution (0.138 mM) and then 1,7 M methanolic suspension solution containing NH 2 OK 

25 (0. 122 ml, 0.207 mM) was added thereto at 0°C and the resulting mixture was stirred for 
3 hrs at room temperature. The resulting mixture was neutralized with 0.02 ml of 
acetic acid, diluted with 10 ml of ethyl acetate solution, filtered and concentrated in 
vacuo. The resulting compound was purified by column chromatography on Silica gel 
with methanol/chloroform (1:10) solvent mixture as an eluant to give 32 mg of the title 

30 compound (el) (yield: 73%). 

'H-NMR (300 MHz, CDCI3) 5 7.122(d, J=9.0 Hz, 1H), 6.415-6.331 (m, 3H), 
4.505 (s, 2H), 3.750 (s, 3H), 3.744 (s, 3H), 3.271 (t, J=6.9 Hz, 2H), 2.552 (m, 2H), 
2.381 (m,2H), 2.220 (m, 2H) 
35 l3 C-NMR (75 MHz, CDCI3) 5 170.1, 165.4, 160.2, 158.5, 135.8, 133.5, 130.4, 

117.5, 104.2, 98.3, 55.3, 44.9, 44.6, 32.8, 27.1, 23.8 
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5 0Q was^epaxrfbytesWlarproceduredeso^edmaboveEx^STC&Table 
12). 

Example 59. Preparation of N-hydroxy-S-lH^nitro-benzy^xo-l,!^ 
tetrahydro-pyridiii-3-yl)-propionamide(e3) 

10 N-hyLcy-3-[M4^^ 

pJLamide (e 3 j ,was prepared by the similar procedure descnbed above 

Example 57 (gee Table 12). 
Elamp ,e 60. Preparation of 

(04) was Upared b, to shnilar proceduro dosoribed in above Exaorpie 57 (fe Table 



12). 



20 



25 



Example 61. Preparation of N-hydroxy.3-[2-oxo-l-(4-pbenyl.bntyI).l^,6- 

tetrahydro-pyridin-3-yl]-propionamide(e5) 

N*ydroxy-3-[2^xo-M4-P^^^ 
propionamide J) was prepared by the similar procedure described in above Example 

57 (See Table 12). 

Elamp ,e 62. Pr.para.ioo of N^droxy-W^xo-i-p...-.^^ 

(06) was pr^ar* by to state proo*dure desoribod in above Exa^plo 57 m «* 



30 12). 
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[Table 12] 
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7:2%, Sj^ |^-JM;3 i%^lk; 5p3> 4 


59. 




&14&^;41MI& ;t.<4d(t>=7;^ 2l J. 
£42$r| IB), 467fe ;2H); 332$ Jfe6:3Hz; -2H X 
2 { ;67.^32(ia-6^; 1 






7A?$%1% ^; 6:4P(br .t %/|'62^ #.^ 
2B ), 3,l?.(t; Jp7^^SH £ :2,85(t ^lH* 2p 


61 




gp4^1i^ 5^^1|bf 3;?ir4 
32f(br 1, <2E), 235(3, 4H), -2,33fe, 
2H>. 2,t8(s;,. 2H3; JSOffer £ 2H) 


m 




7 ? "28^i3i;m, m$,j6M^m:% ie$. 

MIX % j4:05,..% 2L% ^7.05, 
2H>. 2.54ft. ^;7£-2g)£4q(t, ££75, :2H); 
2.27&b; 5,4, 2H3, : lv58ft,.^2L?i *H) 



Example 63. Preparation of 3-[H2,4-dimethoxybenzyI)-2^^ 
5 pyridin-3-yl)-propionic acid (fl) 




llmg of LiOH-H 2 0 solution (0.262 mM) was added to 0.75ml of THF solution 
10 containing 58mg of 3-[l-(2,4-dimethoxy benzyl>2-oxo-l^,5,6-tetrahydro pyridine-3- 
yl]-propionic acid methyl ester (d) (0.174 mM) in a dropwise manner at 0°C. After the 
reaction mixture was stirred for 2hrs at 0°C and for lhr at room temperature, 5% HC1 
was added to the mixture to pH 2. Then the mixture was extracted three times with 
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i. a i.,r„<ir. filtered and concentrated in vacuo. The resulting compute 
sowL^asanduan,^ giv.44 m gofte tt U e «,mpound(fl)^eld . 80/.). 

'H-NMR (300 MHz, CDCU) » U« *«* Hz, 1H), &42fe 2H. I 6.29ft 
j=43 HZ, 1H), 4.54(s, 2H), 3.1* 3H), 3.76(s, 3H), 1« >7.2 Hz, 2H), 2.56(m, 4H), 

2 ' 22(m> ^NMR (75 MHz, CDCb) a 177.7, 165.1, 160.1, 158.5, 134.6, 133.9. 130.5, 
10 117.7, 104.1, 983, 55.2, 44.9, 44.5, 33.5, 26.3, 23.8 

Examp ,e 64. Preparation of JKl-beozy^-oxo-l^ttaMro-pyrWrn-J-yD- 

15 preparedby the similar procedure described in above Example 63 (feeTable 13). 

Example 65. Preparation on-U^nitro-beuzytH-oxo-MAo-Utrabydro-pyrid^ 

w waap^^bymeaimilaxproceouxedescn^maboveExamp^J (feTable .3). 

Examp.. 66. ^parade. ■>< t*-****-******"*"^ 

^^^ZlH^^P^^ - 
25 (£4) waa prepared by ,be similar procedure described in above Example 63 «t Table 



13). 



30 



Example 67. Preparation of H 2-x».H4.pbe.yI-bn W .WA6-««r*dnH 
™ p 4-ibymesLlarp ro c^d«^m*ov.Ex«np te 63<a e T* te 13). 
Example 68. Preparation of 

plated by the similar procedure described in above Example 63 (fits Table 13). 
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[Table 13] 



Example 


'.Chemical structure 


N^Ri speetaun data- 


m 




&;25.(m, 2E| 


'65 




R-16'fcl" .MJ-THz. 742(d. 35=8y5H* 2IB.. 

Jp?.2gk, 2B) 2M&S'Cm*=4B& 2vi3icaa 


f$ 




Ifi); 3.60ft **7& 2SJ S.^iK iN?.2f. 


.67 




7v28^i^m f ^,;&28M 1$ ,. 5,75r5:«D(a . 


68 




JM:5. 2H), l;6.Kcr, J=t5, 4B9 



Example 69. Preparation of 3-(l-benzyl-2-oxo-l^^,6-tetrahydro-pyridin-3-yI)-N- 
5 pyridin-2-yl-propionamide (gl) 




Pyridyl amine was added to organic solvent dissolving 30mg of 3-(l-benzyl-2- 
oxo4,2,5,6-ten^ydro-pyridin-:3-yl)-piopionic acid (0.12mM) in EDC. The resulting 
10 compound was purified by Silica gel column chromatography with 
methanol/chloroform (1:20) solvent mixture as an eluant to give 16 mg of the title 
compound (gl) (yield : 39%). 
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Example 70. Preparation of N^andno-pbeny^Hl-benzyW-oxo-l^ 
tetrahydro-pyridin-3-yl)-propionamide(g2) 



D 0 




40mg of IWW- (0-37 M), 77mg of EDC (0.4 M) and mg of 
DMAP (3 M%) were added » reaerion sotanon dissolving W*^W 
m^ydlpyrid^propiooie acid prepared by above Example 8 - , W - 
,0 memylene ebloride under Argon atmosphere. After tbe mature was stnred for 13 tan 
.emperatare, me rearing mixbne waa ditared widr emy. aeetate and w^red 
witt, !0% NaOH solution (10 ml). Ita* me reaidne waa extra** "* 
Cdoroform, dried over anbydrona MgSO., «tered and eoncen*^ J™^ 
MIM waa purified by Sine* ge. clumn ehromatography wrfit a aotaen. n»bn» 
a6 .ixed wifit methane, and eblorofbrm (1:20) as an eman,to gtve96 

pbenyimi-ba-y'-^ 1 ^ 5 -^^^" 3 "* 1 ^ W ' 

91%). 

■H-NMR (300 MHz, CDC1,) SS2> (a, 1H), 739-7 19 * » ™ » * 
20 J-7 8Hz) 6 99-6.94 (m, 1H), 6.68 (t, 2H, >7.9Hz), 6.37 ft 1H, ^8.4Hz), 4.57 ft 2H 
£££ 3 88 (s, 2^3.29.3.21 (m, 2H). 2.68 ft 2H, X.5Hz>, 2.59 ft 2H, 6.5Hz), 
2.26-2.217 (m,2H) 

Example 7!. Preparation of N^Z-amtao-pbenyD-J-H^-methyrtanzyO-a-oao- 
25 l^,6-fetrahydro-pyridln-3-yl)-proplonamlde(g3) 

N-(2-anfino-ph^ 
y^proplnamide i, waa prepaid by me simitar proeednre desenbed tn above 

Example 69 and 70 (See Table 14). 

30 Example 72. Preparado. of ^2-a,»in<,pbeny^lH2-me^benzy^xo- 
12^6-tetrahydi^pyridta-3-yr)-propionamide(g4) 

y,)-pJoLmide (g4) waa prepared by me snmtar proeedure deaenben m above 
Example 69 and 70 (See Table 14). 
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[Table 14] 



Example 






71. 




&2%1S& im(^5m^^Bzf, 


72: 


%^4f 


4^&2E| 3MS{sZ®; '3m?t0W> 
£22^2H^1W 



5 Example 73. Preparation of N-benzyloxy-3-(2-oxo-l-phenethyl-l^,6-tetrahydro- 
pyridin-3-yl)-propionamide (g5) 



0*0 



CO 



Benzyloxyamine was added to organic solvent dissolving 30mg of 3-(l-benzyl- 
10 2^xo-l,2,5,6-teti^ydi^pyridin-3-yl)-propionic acid (0.1 5mM) prepared by above 
Example 12 in EDC. The resulting compound was purified by Silica gel column 
chromatography with ethylacetate/chlorofonn (1:1) solvent mixture as an eluant to give 
41 mg of N-benzyloxy-3^2-oxo-l-phenethyl-l^ 
propionamide (g5) (yield : 75%). 

15 

'H-NMR (300 MHz, CDC13) 57.41-7.15 (m, 1H), 6.34 (br t, 1H), 4.88 (s, 2H), 
3.58 (t, JKUHz, 2H), 3.16 (t, >7.2Hz, 2H), 2.82 (t, J^=7.2Hz, 2H), 2.53 (t, >6.8 Hz, 
2H), 2.26 (br s, 1H), 2.19 (dd, >1 1.4, 7.1Hz, 2H) 
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Example 18. Preparation of HH^m^^^ 1 ^^^ 
pyridin-3-yl)-N-hydroxy-propionamideai) 

e, T i p^on „r i p f amjnojgp^^ 

pm pionic acid tnftthyl ester (h) 

50mg of S-tl^dimethoxybe^^ 
propionic acid methyl ester (d) (0.1 6 mM) prepared by the Step 3 of above Example! 
was dissolved in methanol solution at room temperature. Then 154mg of Zn (2.36mM) 
and 0.01ml of acetic acid (0.16 mM) were added thereto and the mixture was stored for 
20 hrs at 80»C. The resulting compound was purified by Sihca ge cota 
chromatogrcphy with a solvent mixture mixed with emylacetate and hexane (1 a) as an 
eluant to give 43 mg of H H4-annno-b^^ 
propionic acid methyl ester (h) (yield : 92%). 

'H-NMR (300 MHz, CDCU) 0 8.22 (d, 1H, ^8.5Hz), 8.11 (d, lH,^Hz) 
7 37 ft 2H, 6.33 ft 1H, ^4.3Hz), 4.66 (d, 2H, /=7.5Hz), 3.63 (s 3H) 3.29 ft 

2H, J-6.6Hz), 2.63 ft 2H, ^=6.9Hz), 2.54 ft 2H, >6.6Hz), 2.28 ft 2H, JM.2Hz) 

m 2 rrrrinti ^ ^.p ^tvlamino 

20 vlVp ro pionic a dd methvl ester (fl 

175 0 f 3 -[H4-animo-benzyl)-2^xo-lA5,6-tetrahy^ 

propionic 'acid methyl ester (h) prepared by above Step 1 was dissolved in methylene 
chloride solution (0.06mM). And then 6 ul of (AcO^O.OJ mM), aOlml 
triethylamine (O.OSmM) and l.Omg of DMAP (O.OOSmM) were added thereto and the 
25 mixture was stirred for 3 hrs at 0»C. The reaction was stopped by adding methanol and 
TmLu.wasextracted^ 

washed with saturated NaCl solution, dried over anhydrous MgSO. filtered and 
concentrated in vacuo. Tt.r^^co^^^^^^^^ 
chmmatography with ethylacetate as an eluant to give 46 mg of MHj-ac^o- 
30 benzyl>2-oxo-l A 5,6-tetrahydro-pyridm-3-yl>propionic acid methyl ester (r) (yield . 



15 



35 



•H-NMR (300 MHz, CDCI3) 58.34 (s, 1H), 7.40 (d, 2H, >8.4Hz), 7 10 d 2H, 
JNUHz), 6.29 ft 1H, ^Hz), 4.50 (s, 2H), 3.61 (s, 3H), 3.22 ft 2H, >7.1Hz), 2.59 
ft 2H, J-7.1HZ), 2.51 (d, 2H, >6.6Hz), 2.22 (dd, 2H, JN5.9Hz), 2.09 (s, 3H) 

^ULTJlunntim, nf ' [1 -(^^1^^7.^7-0X0-1 7 5,6^^0^^^^ 
y 1 )-N-hvdroxv-p ropionatnide fil) 
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0 




3-[l ^4-acetylamino-benzyl)-2-oxo-l ,2,5 ? 6-teti^ydro-pyridin-3-yl)-propionic 
acid methyl ester (i) prepared by above Step 2 dissolved in organic solvent such as 
5 methanol was reacted with amine salt to give 3-[l-(4-acetylamino-benzyl)-2-oxo- 
1 ,2,5,64etrahydro-pyridm-3-y^ G 1)- 

] H-NMR (300 MHz, CDC1 3 ) 5 7.50 (d J^8.0Hz 2H), 7.23 (d 7=8.0Hz 2H), 
6.44 (br 1 1H), 4.57 (S 2H), 3.33 (t, J=6.5Hz 9 6H) 2.57 (br t, 2H) 2.30-2.26 (m, 4H) 2.10 
10 (s,2H) 

Example 75. Preparation of N-4-[S-(2-hy(lroxycarbamoyl-ethyI)-6-oxo-3,6-dihydro- 
2-pyridin-l-yl-methyl]-phenyl-beiizamide (j2) 

N^[5-(2-hydroxycarbamoyl-ethyl)-6-oxo-3,6-dihydro-2-pyri 
15 phenyl-benzamide (j2) was prepared by the similar procedure described in above 
Example 74 (See Table 1 5). 

Example 76- Preparation of N-hydroxy-3-[lK4^imethylsulfonylainino-benzyl)-2- 
oxo-l^,5,6-tetrahydro-pyridin-3-yl]-propionamide (j3) 

20 N-hydroxy-3-[l-(4-dimethylsulfon^ 

pyridin-3-yl]-propionamide (j3) was prepared by the similar procedure described in 
above Example 74 (See Table 15). 

Example 77. Preparation of N-hydroxy-3-2^xo-l-[4-(toluene^alfonylamino)- 
25 benzyM^,5,6-tetrahydro-pyridin-3-yl]-propionamide (j4) 

N-hydroxy-3-2-oxo-l-[4-(toluene^su^ 
pyridin-3-yl]-propionamide (j4) was prepared by the similar procedure described in 
above Example 74 (See Table 15). 
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[Table 15] 




spectrum, 

7,2444 JNS;6Hr, 4H) «*S p 6 

&L J=7;l| 2"34^4C".m, r . 411) 



Example 78. Preparation 0 f 3-lM4-acetyto^^ 
5 pyridin-3-yl]-propionic acid (k) 



u 

X) 



.A. 



.cid Jyl — (i) prepay by above SKp 2 of M 18 dissolved 
M so.ven, JL a, was — *ft UOH «. *ve Ml*.*— » 

benzyD-2-oxo-l AS.S-tetiahydro-pyridto-S-yH-propiooic add (k). 

'H-NMR (300 MHz, CDClj) 8 7.50 (d .M.OHz 2H), 7.23 (d MA fflK 
6 .45 (, JM.5HZ 1H), 4.58 (S 2H), 3.32 (t, ^7.5H^H) 2.57 ft ^-7.5Hz, 2H) 2.46 («, 
15 ><7.5Hz,2H) 
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Example 79. Preparation of 3-[l-(4-benzoylamino-beii2yl)-2-oxo-l,2,5,6- 
tetrahydro-pyridin-3-yl]-propionic acid (k2) 

3-[l-(4-benzoylamino-ben2yl)-2-oxo^ 
acid (k2) was prepared by the similar procedure described in above Example 78 (See 
5 Table 16). 

Example 80. Preparation of 3-2-oxo-l-[4-(toluene^sulfonylanMno>benzyl]-2-oxo- 
l^,5,6-tetrahydro-pyridin-3-yll-propionic acid (k3) 

3-2-oxo- 1 -[4-(toluene-4-sulfonylaiiuno)-benzyl]-2-oxo-l ,2,5,6-tetrahydro- 
10 pyridin-3-yl]-propionic acid (k3)was prepared by the similar procedure described in 
above Example 78 (See Table 16). 



[Table 16] 



Example 


tShfimieai. rstructurer 


$tii£Bk spectrum data 








73?\(d, J^=6,9% 2$;,,'7;S9(4; £3.42^ 
2H), 7:A9.-%37 fa, 4S), T>W. & f^Bfe, 
2H).,6.33 C4 3\2$ ft 
ifefc2Hfc, 3S) 2.;54r2.40 (tn ; 4B£) 2#4 '(ah* 


,80 


.Sis 




M;Sfiz;2% 6:93 fd, ^1,. ^ 4i53& : 






2Bj, 3v2Q(bf t;SB), 240' 1*. 9H) 



15 

Example 81. Preparation of N-hydroxy-3K2^xo-l-phenethyl-piperidine-3-yl>- 
propionamide (m) 



Step 1. Preparation of H-(2.4 -dimethoxv -benzviy^^ acid 

20 methyl ester (l) 

3-[l-(2,4-dimethoxybenzyl)-2-oxo-l,2,5,6-tetrahydro-py^ 
acid methyl ester was dissolved in alcohol solvent under nitrogen atmosphere. Then Pd- 
C was added thereto, and the mixture was hydrogenated under a hydrogen balloon for 1 
to 2 hrs at room temperature. The reaction mixture was filtered and concentrated in 

25 vacuo. The resulting compound was purified with Silica gel column chromatography 
with a solvent mixture mixed with EtOAc/hexane (1:1) as an eluant to give [l-(2,4- 
dimethoxy-benzyl)-2-oxo-pipCTidine-3-yl]-acetic acid methyl ester (1) (yield : 74%). 
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iH-NMR (300 MHz, CDCU) 6 7.13 (d, lH^8.4Hz) 6 42 » 
4.51(ab, 2H, ^32.9, 7.4Hz), 3.76 (s, 6H), 3.66(s, 3H), 3.24-3.18(m, 2H), 2.93-2.72^ 
5 2H),2.56-2.43(m,lH),1.98-1.55(m,4H) 



Ste p 2. Prep aration of N-hV> j TGg 
(S3) 




10 [HfcMta^^ acid ^ ® 

prepared by above Step 1 was reacted with anrine salt to give N-hydroxy-3-(2-oxo-l- 
phenethyl-piperidine-3-yl)-propionamide(m). 

15 l H-NMR (300 MHz, CDCU) 5 7.26-7.17 (m 5H), 3.61-3.44 (m 2H) 3.08-2.83 

(m4H), 2.56-2.16 (m4H) 

EMm p.e 82. Prepare „f MMl.Wim^-b.-y^.-WA^^- 
pyridin-3-yll-N-hydroxy-acetamide (pi) 

W a-Me.hy.e.^edio^e.hyle^.EDCandDMAP^^^ 

25 above Step 1 o f Example 1 in mettylene chloride and .he ***** was sttred for 5 to 
^ Lp-*ne to give *«- ^ 

ester (n). 

>H-NMR (300 MHz, CDCU) 5 7.30-7.19 (m, 5H), 



Ca T 7 Prenaration ~* fi- f^^etfaow-bniTV^-oxo-lAS^ 
y1]-acetic e ™ A methyl ester (o) 



>_pyridin-3- 
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3-(benzyl-but-3-oiyl-carbamoyl)-but-3-enoic acid methyl ester (n) prepared by 
above Step 1 was added to the catalyst solution containing Grubb's (I) catalysis such as 
ruthenium dissolved in organic solvent such as CH 2 C1 2 to give [l-(2 i 4-dime1hoxy- 
benzyl)-2^xo-l,2,5,6-tetrahydro-pyridin-3-yl]-acetic acid methyl ester (o). 
5 'H-NMR(300MHz, CDCU) 6 7.17 (d, 1H, J=6.2Hz) t 6.42-6.36 (m, 3H), 4.54 

(s, 2H), 3.76 (d, 6H, J=3.0Hz), 3.66 (s, 3H), 3.35(t, 2H, J=6.9\ 3.28(s, 2H), 2.29(ab, 2H, 
^=11.3,3.4Hz) 

Ste p 3. Preparation of 2-ri-r2.4Knroemoxv-benzv lV2-oxo-1^.5.6-teti^vdro-pvridm-3- 
10 vll-N-hvdroxv-acetamide (pi) 




[H2,4-dimemoxy-ben2yl)-2-oxo-l^,5,6-tetrahydro-pyridin-3-yl]-^ acid 
15 methyl ester (o) prepared by above Step 2 dissolved in alcohol solvent was reacted with 
amine salt to give 2-[l-(2,4Kmnemoxy-benzyl>2-oxo-l,2,5,6-tetrahyd^pyridm-3-yl]- 
N-hydroxy-acetamide (pi). 

'H-NMR (300 MHz, CDC1 3 ) 5 7.14 (d, >8.7Hz, 1H), 6.54(br t, 1H) 6.44 (d, 
20 >=6.0Hz, 2H), 4.55 (s, 2H), 3.78(s,6H), 3.41-3.32(m2H), 3.20(s, 2H), 2.0 (d, J=4.5Hz, 
2H) 

Example 83. Preparation of 2Kl-benzyl-2^xo-l^A6-tetrahydro-pyridin-3-yI)-N- 

hydroxy-acetamide (p2) 

25 2<l-benzyl-2-oxo-lA5,6-teti^ydio-pyridm-3-yl)-N-hydroxy-aceM (p2) 

was prepared by the similar procedure described in above Example 82 (See Table 1 7). 

Example 84. Preparation of N-hydroxy-2-[l-<4-nitro-beiizy!)-2-oxo-l^A6- 
tetrahydro-pyridin-3-yl>N-hydroxy-acetamide(p3) 

30 N-hydroxy-2-[l-(4-mtro-benzyl)-2^ 

hydroxy- acetamide (p3) was prepared by the similar procedure described in above 
Example 82 (See Table 17). 
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EHmp ,e 85. Prepay of N-M^-M^l^pbea^propyM^ 

\hyZxy-2-[2^ 
Example 82 (See Table 17). 

Elamp ,e 86. Pr«par»«.» of N-hydr 0 xy- 2 -[2-o I »-H4-pbeny«»«yM4A*- 
te.rahydro-pyridlD-3-yl]-N-liydr»iy-»"« amlde * 5 > ,.,.„ 

Example 82 (See Table 17). 



15 



[Table 17] , 


Example 


fe^emlcal structure. 


IjlMR spectrum. <iata 


S3 


bo 
So 


(5, 2® ?m#M&m -3320 (s;2H) 2:3^0. 
(my2fi| 


84 




^6.5H Z ,.4H) > 2:43(aB f: ^6:2Hz ? 2B} 








m 




iMimr. l,58(i J^aBy*^ 



Bl „mp.e 87. Pr.para.ioa .f U^areUr.^-be^-oxo-!^^^ 
pyridin-3-yl]-acetic acid (ql) 
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[1^2,4-dimemoxy-benzyl)-2<>xo4,2,5,6-tetraty acid 
methyl ester (o) prepared by the Step 2 of Example 26 dissolved in TFA was reacted 
with LiOH to give [l-(2,4-d^emoxy-benzyl)-2-oxo-l^,5,6-tetrahyd^pyridin-3-yl]- 

5 acetic acid (ql). 

'H-NMR (300 MHz, CDC1 3 ) 67.18 (d, J^8.7Hz, 1H), 6.54 (t, 7=4.3Hz, 1H), 
6.45 (d, J=6.6Hz, 2H), 4.60 (s,2H), 3.79(s, 6H) 3.39(t, ^=7.3Hz, 2H), 3.34(s, 2H), 
2.32(ab, J=\ 1 .7Hz, 3.6Hz, 2H) 

10 

Example 88. Preparation of (l-benzyl-2-oxo-l^,5,6-tetrahydro-pvridin-3-yl)-acetic 
acid (q2) 

(l-benzyl-2-oxo-l^,5,6-teti^ydro-pyridin-3-yl)-acetic acid (q2) was prepared 
by the similar procedure described in above Example 87 (See Table 1 8). 

15 

Example 89. Preparation of (2-oxo-l-phenethyl-lA5,6-tetrahydro-pyridin-3-yl)- 
acetic acid (q3) 

(2^xo-l-phenerayl4^,5,6-tetrahydVo-pyridin-3-yl)-acetic acid (q3) was 
prepared by the similar procedure described in above Example 87 (See Table 18). 

20 

Example 90. Preparation of [2-oxo-l-(3-phenyl-propyl)-l^A6-tetrahydro-pyridin- 

3-yl)-acetic acid (q4) 

[2^xo-H3-phenyl-propyl)-l,2,5,6-teti^ydro-pyridin-3-yl)-acetic acid (q4) was 

prepared by the similar procedure described in above Example 87 (See Table 1 8). 

25 

Example 91. Preparation of [2^xo-lK4-phenyl-butyl)-l»2»5»6-tetrahydro-pyridin- 
3-yl)-acetic acid (q5) 

[2K>xo-H4i>henyl-butylH,2,5,6^tetr^ acid (q5) was 

prepared by the similar procedure described in above Example 87 (See Table 18). 



WO 2005/004861 



PCT/KR2004/001764 



68 



Example 


Chemical stoueiure- 


NM& spectrum data. 


.88 


so 


jib, : ^h jHz»;SS^i 2 ^ 


89 






OH 








^ 3.3i. <?., *a m$ ^wm,m 



10 



Elam p„ 92. Preparatioo of l-H^.^hoxy-be^.^piperidine-J-yU-N- 
hydroxy-acetamide (si) 

„f [1 . ( 2,4^ i r»e*K > *yW>^^ 
acid methyl este*» (0.08mM) ^ dissolved in methanol ^ 
TiL. ..Tmg of ,0% Pd* was added these* and the mtamm « hydrogea*ed 
onder a hydrogen haltoon. the reaeticm mixture was stored for 5 tas at room 
^^CLd^eoooemr^*--. The result eompoond was porrEed 
ST^column ehromafcgraphy ,o give 25mg of [H 2,«h,e*oxv«2. 
oxo-piperidine-3-yll-seerfc "*»» 68,61 < r > Wdd : " %) ' 

•H-NMR (300 MHZ. CDC.,) . 7.13 (d,> 8.4 Hz^H) Ml (* > ■ " * 
2 m 6 41 fs 1H) 4 51 (do, >32.7, 14.9 Hz, 2H), 3.76 (s, 6H), 3.66 (s. 3H), 3.22 (dd, 

20 7.5Hz, 2H), 1.98-1.55 (m, 4H) 



15 
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Step 2. Preparation gfJ : Q r (2 1 4<liP ^ 
flretamide (si) 




2-[H2,4Klimethoxy-beii^^ acid methyl ester (r) 

prepared by the Step 1 was reacted with amine salt to give [l-(2,4-dimethoxy-benzyl)-2- 
oxo-piperidine-3-yl]-N-hydroxy-acetamide (si). 

10 l H-NMR(300MHz, CDQ 3 )5 7.15(d,^9.0Hz,lH), 6.46(t, ,A=4.65,2H), 4.56 

(q, >7.2Hz, 23.7Hz, 2H), 3.79(s, 6H), 3.31-3.19(m, 2H), 2.86-2.69(m, 2H), 2.41(d, 
J=14.1Hz, 1H), 1.89-1.79 (m, 2H) 

Example 93. Preparation of (2-oxo-l-phenethyl-piperidine-3-yl)-N-hydroxy- 

15 acetamide (s2) 

(2^xo-l-phenethyl-piperidine-3-yl)-acetic acid (s2) was prepared by the similar 
procedure described in above Example 92 (See Table 19). 

Example 94. Preparation of [2-oxo-l-<3-phenyl-propyl)-piperidine-3-yl]-N- 

20 hydroxy-acetamide (s3) 

[2-oxo-l-(3-phenyl-propyl)-piperidine-3»yl]-acetic acid (s3) was prepared by the 
similar procedure described in above Example 92 (See Table 19). 



[Table 19] 



Example 


.Chemical structure 


M£EL spectrum cfata 


93 






$4 




.13^1.3S(tmy3H) 



WO 2005/004861 



PCT/KR2004/001764 



70 



Example 95. Mpn*. »' ^[IK^oxy-^D-^MA^M- 
pyridin-3-yl]-N-hydroxy-bntylaiiiide(vl) 

5 smJ^^USi^m^V lO M ^ n rf n ^oy^-enoic acid 

ESto S yl «=.p«n«an e dionate-5-rnefty. ester, EDC and DMAP were added to 
^on solution dissolving the bn.-3<n y H2,4^e*o«>nnne W peered by 
above Step 1 of Example 1 in medrylene chloride solution and the mnctare waa s»r«l 
10 ^Tl a. room .emperatore ti> give 5 . (( 4-n 1 en,o^en Z y.>bn.-3-en y .-easba m oyl]- 
hex-5-enoic acid methyl ester (t), 

,, T , ^ho, of t-ii^meaoxy i a " m ' - 5 feea totoffife^ 

V nitvric acid methyl ester (u) m 
15 5fl4-n^-ben^)-bn t -3^y^»»oyll-bex-5^).e acd me<hyl «. W 

nrepased by above Step 1 was added to toe catalyst sotation contannng Grobb . W 
M si as rntheniunr disced in organic adven, such aa CHjCU ta j»W 
menTxy.benay^xo-l.M.o-.enaiydro-pytidn.S-yl]^ acrdnrethyl ester («). 

•H-MMR (300 MHz, CDCW 6 7..9(d, >8.4Hz, 
0.25 ft**** .H), 4.54 (, 2H), 3.77 (a, 3H), 3.65 (s, ™ 
(,, ^7.3Hz, 4H), 2.24 (,,*4.5Hz, 2H), 1.80 (t, >7.2Hz, 2H) 1.56(s, 2H) 

Step T Pre paratio n oQjHfcnrethpg 
25 N-h ydroxv-b "tYlflTnide (vl ^ 



1 



^ri^methoxy-benzyl^xo-l ^.e-tettahydro-pyridin-a-ylj-butyric acid 

30 methylester(u)pr^ 

salt to give 4-[H4-methoxy-b^^ 
butylamide (vl). 
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l H-NMR (300 MHz, CDCb) 5 7.19-7.15 (m,2H), 6.83 (<U=7.8Hz, 2H), 6.28 
(tar t, 1H), 4.53 (s, 2H), 3.76 (s, 3H), 3.25(dt, JA=7.5Hz, JB=1.8Hz, 2H), 2.38-2.23 (m, 
6H), 1.85-1.76 (m,2H) 

5 

Example 96. Preparation of 4-(l-phenethyl-2-oxo-l^^,6-tetrahydro-pyridin-3-yl)- 
N-hydroxy-butylamide (v2) 

4^1-phenethyl-2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl)-N^ 
(v2) was prepared by the similar procedure described in above Example 95 (See Table 
10 20). 

Example 97. Preparation of N-hydroxy-4-[2-oxo-l-(3-phenyl-propyl>l^,5,6- 
tetrahydro-pyridin-3-yI]-butylamide (v3) 
15 N-hydroxy-4-[2-oxo-l-(3-phenyl^ 

butylamide (v3) was prepared by the similar procedure described in above Example 95 
(See Table 20). 

Example 98. Preparation of N-hydroxy«4-[2-oxo-l-(3-phenyl-butyI)-l^ 5 5,6- 
20 tetrahydro-pyridin-3-yl]-butylamide (v4) 

N-hydroxy-4-[2-oxo- 1 -(3-phenyl-butyl)-l ,2,5 ,6-tetrahydro-pyridin-3-yl]- 
butylamide (v4) was prepared by the similar procedure described in above Example 95 
(See Table 20). 
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Ex , mpl e 99. Preparation of 3<2M,xo-l^«et ra h,dro-,yridta-3- y I)-pr^l.nic 

5 acid (g) 
□ 

50mg of Ml^^thoxybenzyr^^ 

So 157 «U was disso,ve4 in 1 m, of trifh—c acid ao.««on. Th« ***** 
10 rtettryl silane (0.465 mmol) was added thereto and the mixture was heated for^hum* 
80'C Thesolverttwasremoved in vacuo andtheremamin g restdue ~»**<£ 
with mixture solution of methanol and ethylaeetate to gtve 13mg of 3-(2-oxo- l«f 
tenahydto-pyridm-3-yl>propionic acid (g) (yield : 50%). 

16 'H-NMR (300 MHz,CD,OD), 5 6.51(tn, 1H), 3.31(m, 2H), 2.50(m, 4H), 

"^NMR (75 MHz, CD,OD). I .76.7, 168.6, 138.4, !34.5, 40.3, 34.1, 27.1, 
25.0 



20 



WO 2005/004861 



PCT/KR2004/001764 



73 

Example 100. Preparation of N-BenzyloxyO-(2-oxo-l^,5,6-tetrahydro-pyridin«3- 
yl)-propionamide (h) 




29mg of 3-(2^xo-l,2,5,6-tetrahydro-pyridin-3-yl)-propionic acid (g) was 
5 dissolved in 0.5 ml of DMF solution (0.171mM). 30mg of BnONH 2 -HCl (0.188 mM), 
0.033ml of diisopropyl methylamine (0.189 mM), 43mg of EDC (0.224 mM) and 5mg 
of DMAP (0.041 mM) were added thereto and the mixture was stirred for overnight at 
room temperature. The mixture was diluted with 7 ml of ethyl acetate and washed 
with 5% HC1 (1 ml) and 1ml of sat. NaHC0 3 solution. The organic layer was dried 
10 over anhydrous MgS0 4 , filtered and concentrated in vacuo. The resulting compound 
was purified by column chromatography on Silica gel with methanol/chloroform (1 :20) 
solvent mixture as an eluant to give 126 mg of the title compound (h) (yield : 55%). 

'H-NMR (300 MHz, CDCb) 5 9.28(s, br, 1H), 7.35(m, 5H), 6.45(s, br, 1H), 
15 5.70(s, br, 1H), 4.87(s, 2H), 3.47(s, br, 2H), 2.53(m, 2H), 2.27(m, 4H) 

13 C-NMR (75 MHz, CDCI3) 8 170.1, 166.9, 137.8, 135.6, 133.0, 129.1, 128.5, 
78.0, 39.7, 32.8, 26.9, 24.1 

Example 101. Preparation of 3Kl-AUyl-2-oxo-l,2A6-tetrahydro-pyridin-3-yl>N- 
20 hydroxy-propionamide (jl) 

Step 1. Preparation of 342^xo4 J.5.6-tetrahvdro-Pvridin-3-vl Vnropionic acid methyl 
ester (f) 

310mg of 3-[H2,4-dimethoxybenzyl>2^^ 

25 propionic acid methyl ester (d) (0.93 mM) was dissolved in 3 ml of trifiuoroacetic acid 
solution. Then 0.222ml of triethyl silane (1.395 mmol) was added thereto and the 
mixture was heated for 20 min at 80°C. The solvent was removed in vacuo and the 
remaining residue was diluted in 20ml of chloroform. The organic layer was washed 
with 5ml of sat. NaHCCh solution and 5ml of sat. NaCl solution. Then the organic 

30 layer was dried over anhydrous MgSC>4, filtered and concentrated in vacuo. The 
resulting compound was purified by column chromatography on Silica gel with EtOAc 
solvent as an eluant to give 126mg of the title compound (£) (yield : 55%). 
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'H-NMR (300 MHz, CDCU) 56.64(s, br, 1H), 6.35(t, ^3.0 Hz, 1H), 3.59(s, 

3H), 3.31(m, 2H), 2.48(m, 4H), 2.26(m, 2H) ,i^«1260 

,3 C-NMR (75 MHz, CDCI3) 5173.4, 166.8, 136.1, 133.5, 51.4, 39.5, 33.1, 26.0, 

24.0 

^ato ofj^jjlyl^^ 

mRthvl ester QD . f 

0,220ml of NaHMDS solution (1.0 M in THF, 0.22 mM) was added to 0.5ml of 
fce THF solution containing 40mg of 3-(2-oxo-U,5,6-t e trahydro- Py ndm-3-yl> 

10 propiomcacidmefcyl^ 

79 «C and stirred at -79 <C for 30 mins. After 0.028ml of allyl bronnde (0.327 mM) 
was added to the reaction mixture, the mixture was stirred at 0 °C for 3 hrs. The 
reaction mixture was quenched by 2ml of sat. NI^Cl solution and then the organic layer 
was extracted with 7ml of elhyl acetate. The combined organic layer was washed with 

U 2ml of sat NH4CI solution and 2ml of sat. NaCl solution. Then the orgamc layer was 
dried over anhydrous MgSO*, filtered and concentrated in vacuo. The resulting 
compound was purified by column chromatography on Silica gel ^Ac^exane 
(1:2) solvent mixture as an eluant to give 36mg of the title compound (il) (yxeld : 74/o). 

20 'H-NMR (300 MHz, CDCI3) 5 6.28(m, 1H), 5.74(m, 1H), 5.14(m, 2H), 3.99(d, 

^5.7Hz2H),3.61( S ,3H),327(t,^.9Hz,2H),2.51(m,4H) 227(m 2H) 

13 C-NMR (75 MHz, CDC1 3 ) 5 173.6, 164;6, 134.3, 134.1, 133.3, 117.1, 51.4, 
49.0, 44.6, 33.3,26.6,23.8 

25 Ste p 3 Pr^tion o f M ! -1 iyl^oj -2 5 6 tntrnhyrlro-pvridin-3-YlVN-hydroxy- 
piYtpionamide (il) 




30 24mg of 3-(l-aUyl-2-oxo-U,5,6-tetrahydro-pyriam^ acid ^methyl 

ester (il) prepared fix>m the above Step 2 was dissolved in methanol solution (ail mM) 
and then 0 122ml of 1.7M NH 2 OK suspension solution (0.207 mM) was added thereto 
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at 0°C and stirred for 3 hrsat room temperature. The resulting mixture was neutralized 
with 0.02 ml of acetic acid, diluted with 10 ml of ethyl acetate solution, filtered and 
concentrated in vacuo. The resulting compound was purified by column 
chromatography on Silica gel with methanol/chloroform (1:10) solvent mixture as an 
5 eluant to give 1 1 mg of the title compound (j 1) (yield : 48%). 

^-NMR (300 MHz, CDC1 3 ) : 56.39(br t, 1H), 5.78-5.67(m, 1H), 5.17(d, 
7=5.4 Hz, 1H), 5.12(s, 1H), 3.98(d, 7=5.4 Hz, 2H), 3.30(t, 7=7.0 Hz, 2H), 2.54-2.28 (m, 
6H) 

10 

Example 102. Preparation of N-hydroxy-3-(l-methyl-2-oxo-l^,5,6-tetrahydro- 
pyridin-3-yl)-propionamide (j2) 

Step 1. Preparation of 3-a-methvl-2-oxo-1^.5.6-tetrahv ^ 

15 acid methyl ester (i2) 

0.22ml of 1.0M NaHMDS solution in THF (0.22 mM) was added to 0.5ml of 
THF solution containing 80mg 3-(2-oxo-l^,5,6-tetrahydro-pyridin-3-yl)-propionic acid 
methyl ester (f) prepared from the step 1 in Example 3 (0.44 mM) in a dropwise manner 
at -79 °C and then stiiTed for 30 min. After 0.48ml of methyl bromide (0.48 mM) was 

20 added to the reaction mixture, the solution was stirred at 0 °C for 3 hrs. The reaction 
mixture was quenched by 2ml of sat. NH4CI solution and then the organic layer was 
extracted with ethyl acetate (7 ml). The combined organic layer was washed with 2ml of 
sat. NH4CI solution (2 ml) and 2ml of sat. NaCl solution subsequently. Then the 
organic layer was dried over anhydrous MgSC>4, filtered and concentrated in vacuo. 

25 The resulting compound was purified by column chromatography on Silica gel with 
EtOAc solvent as an eluant to give 62mg of the title compound (i2) (yield : 72%). 

Step 2. Preparation of N-hvdroxv-3-ri-meth^ 
propionamide fi2) 




50mg of 3-(l-methyl-2-oxo-l,2,5,6-te^ acid 
methyl ester prepared from the above Step 1 was dissolved in methanol (0.25 mM) 
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and then 0.122ml of 1.7M NH 2 OK suspension solution in methanol (0.207 mM) was 
added thereto at 0»C and me resulting mixtore was ^^^^^^ 
The resulting mixture was neutralized with 0.02 ml of acetic acid, diluted with 10 ml of 
ethyl acetate, filtered and concentrated in vacuo. The resulting compound was purified 
5 by column chromatography on Silica gel with memanoVchloroform (1:20) solvent 
mixture as an eluant to give 19 mg of the title compound (j2) (yield : 35%). 

'H-NMR (300 MHz, CD3OD) 5 6.15(t, J=4.3 Hz, 1H), 3.41(t, >7.2 Hz, 2H), 
2.97(s, 3H), 2.51(t, /=7.5 Hz, 2H), 2.35(m, 2H), 2.22(t, >7.5 Hz, 2H) 

W Example 103. Preparation of N-hydroxy-S-a^apbthalene-Z-yl-methylH-oxo- 

l^,6-tetrahydro-pyridm-3-yD-propionamide 

70mg of 3 -[l-(Naphthyl-2od)me^ 
propionic acid methyl ester was dissolved in methanol solution (0.22 mM) and ten 

15 0 64ml of 1.7M NH 2 OK suspension in methanol (1.08 mM) was added thereto at 0 C 
and the resulting mixture was stirred for 5 hrs at room temperature. The resulUng 
mixture was neutralized with 0.02 ml of acetic acid and concentrated in vacuo. The 
resulting solid was filtered with 10% methanoVchloroform solvent mixture and 
concentrated in vacuo. The resulting compound was purified by column 

20 chromatography on Silica gel with methanol/chloroform (1:9) solvent mixture as an 
eluant to give 61 mg of the tide compound (§ee Table 21) (yield : 95 /o). 

Example 104. Preparation of N-hydroxy-M2H>xo^^ 
tetrahydro-pyridm-3-yl]-propionamide 

25 60mg of 3-[2H*c-H2-tmophen^ 

propionic acid methyl ester was dissolved in methanol to be 0.20 mM solution and then 
06ml of 1.7M NH2OK suspension solution in methanol (1.02 mM) was added thereto at 
0°C and the resulting mixture was stirred for 5 hrs at room temperature Theresultoig 
Hdxture was neutralized with 0.02 ml of acetic acid and concentrated in vacuo. The 

30 resulting solid was filtered with 10% methanoVcMoroform solvent mixture and 
concentrated in vacuo. The resulting compound was purified by column 
chromatography on Silica gel with methanoVchloroform (1:9) solvent mixture as an 
eluant to give 44 mg of the title compound {See Table 21) (yield : 73%). 
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[Table 21] 









103. 


0; 


a« T^Sdffc fife. 




"A 


•ffl^i.- 2^54.2^0^., 2H),. 2;35 (?, :2fi^ 5 
2Si5ts>..^a) y 



Example 105. Preparation of 3^1-Benzyl-2-oxo-2,5 5 6,7-teti^ydro-lH-azepin-3-yl)-N- 
5 hydroxy-propionamide (el) 

Step 1. Preparation of Benzyl-pent-4-envl-amine (b) 

0.397ml of 5-Bromo-l-pentene (3.35 mmol) and 0.67 ml of diisopropyl 
ethylamine (3.96 mmol) were added to the reaction solution containing 0.74ml of 
10 benzylamine(a) (4.93 mmol) dissolved in acetonitrile with stirring and the mixture was 
stirred at room temperature for overnight. The reaction mixture was washed with 
saturated NaCl solution, dried over MgS0 4 , filtered and concentrated in vacuo. The 
resulting compound was purified with Silica gel column chromatography with EtOAc 
solvent as an eluant to give 236mg of the pure title compound (b) (yield: 44%). 

15 

l H-NMR (300 MHz, CDC1 3 ) 5 7.35-7.24(m,5H), 5.92-5.78 (m,lH), 5.09-4.98 
(m,2H), 3.80 (s, 2H), 2.67(t, >7.5Hz,), 2.14 (q, /=7.5Hz,2H), 1.69-1.59 (m, 2H), 1.41 
(br,lH) 

20 Step 2. Preparation of Preparation of 4-rBenzvl-pent-4-envl-carbamovlVpent-4-enoic 
acid methvl ester (c) 

320 mg of 2-methylene-pentane dionate-5-methyl ester (2.02 mmol), 340 mg 
of EDC (2.02 mmol) and 50mg of DMAP (0.405 mmol) were added to 0.5 M of 
reaction solution dissolving the compound (b) prepared by above step 1 in methylene 

25 chloride and the mixture was stirred for 5 hrs at room temperature. The resulting 
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nature was diluted with ethyl acetate, and washed with 5% HC solution (10 ml) ^ 
10 ml of saturated NaHC0 3 solution to separate into an organic layer and water layer. 
The organic layer was dried over anhydrous MgS0 4 , filtered and concentrated rn vacuo. 
The resultant was purified hy Silica gel column chromatography with a solvent imxtoe 
5 mixed with EtOAc and hexanes (1:2) as an eluant to give 150mg of *f>**~^ 
dimethoxybenzyl)-carhamoyl]-pent-4-enoic acid methyl ester (c) (yield : 35 /.). 

•H-NMR (300 MHz, CDCls) 8 7.31-7.14 (m,5H), 5.81-5.64 (m,lH) 5.12 (s,lHX 
5 04-4.97 (m,3H), 3.65 (s ,2H), 3.56-3.46 (m,3H), 3.42-3.36 (m,lH), 3.33-3.31(m,lH), 
10 2.85(d,J=3Hz,2H), 2.65-2.45 (m, 4H), 2.07-2.01(m, 2H), 1.69-1. 59(m, 2H) 

., T 3 HlJ*azyi^ ^ "** metfaYl 

^^150 mg of the compound (c) (0.476 mmol) prepared by the above Step 2 was 
15 added to the catalyst solution containing 40 mg of ruthenium (0.047 mmol) dissolved m 
CH 2 C1 2 Then the mixture was stirred for 24 hrs at room temperature, filtered and 
concenfrated in vacuo. ■ The resultant was purified by Silica gel column 
chromatography with methanol/chloroform (1:10) solvent mixtuie as an eluant to give 
108 mg of the title compound (d) (yield : 79%). 

20 »H-NMR (300 MHz, CDCI3) 6 7.28-7.26 (m, 5H), 5.99-5.94 (m, 1H), 4.63(s,2H), 

3.60 (S, 2H), 3.21(t, >6Hz 2H), 2.65(t, ^7.2Hz^H), 2.48(t, ^6.9Hz^H), 2.08-2.01 
(m,2H),1.67-1.57(m,2H) 

25 SteE 1 rrrrmtinu— fi-^ ^i-^o-2.5 6 7-tctrahydro-lH-azepin-3, 

108 mg of compound (d) prepared by the above Step 3 was dissolved in 
methanol solution (0.376 mmol) and then 1,7 M methanolic suspension solution 
containing NH 2 OK (1.315 ml, 2.63 mmol) was added thereto at 0»C and the re^lhng 
30 mixture was stirred for 3 hrs at room temperature. The resulting mixture was 
neutralized with 0.02 ml of acetic acid, diluted with 10 ml of ethyl acetate solution, 
filtered and concentrated in vacuo. The resulting compound was purified by column 
chromatography on Silica gel with memanoVchlorofbrm (1:10) solvent mixture as an 
eluant to give 46 mg of the title compound (el) (yield: 43%). 

35 
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'H-NMR (300 MHz,CDCl 3 ) 57.28-7.24 (m,5H), 6.20-6.02 (m,2H), 4.65 (s,2H), 
3.26(d.J=3Hz,2H), 2.66-2.52 (m. 4H), 2.08-2.05(m,2H), 1.65-1.64(m.2H) 

Example 106. Preparation of N-Hydroxy-3-[2-oxo-l-(3-phenyl-ethyl)-2,5,6,7- 
5 tetrahydro-lH-azepin-3-yll-propionamide(2e) 

N-Hydroxy-3-[2^xo4K4-phenylethyl)-2,5,6J-tetrahydro-lH-azepin-3-yl]- 
propionamide (2e) was prepared by the similar procedure described in above Example 
105 (See Table 22). 

10 Example 107. Preparation of N-Hydroxy-3-[2-oxo-l-(3-phenyl-propyl>-2,5,6,7- 
tetrahydro-lH-azepin-3-yl]-propionamide(3e) 

N-Hydroxy-3^2-oxo-l<3-phenyl-propyl)-2,5,6j4etrahydro-lH-azepin-3-yl]- 
propionamide (3e) was prepared by the similar procedure described in above Example 
105 (See Table 22). 

15 

Example 108. Preparation of N-Hydroxy-3-{2-oxo-l-(4-phenyl-butyl)-2,5,6,7- 
tetrahydro-lH-azepin-3-yll-propionamide(4e) 

N-Hyfroxy-3-[2^xo-l-(4-phenyl-bu^ 
propionamide (4e) was prepared by the similar procedure described in above Example 
20 105 (See Table 22). 



[Table 22] 



Example 


Chemical Structure 


NMR Spectral data 


106 


OH 


7.3-7.20 (m.5H), 6.05 (t,J=6Hz,lH). 
3.70 (t, J=6Hz. 2H), 
3.17,(U=6Hz,2H), 2.89(t,J=6Hz,2H). 
2.58-2.35(m.4H), 2.00 (t,J=6Hz,2H). 
1.74(t,J=6Hz,2H) 
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7.31-7.12 (m, 5H), 6.11-6.05 (m,lH), 
3.50 (br,2H) 3.25(br,2H), 2.76-2.47 (m, 
6H), 2.17-2.09 (br,2H), 1.91-1.88 
(br,2H) 


108 


OH 


> 


7.27-7.13 (m,5H), 6.07-6.05 (m,lH), 
3.44(br, 2H), 3.22(br. 2H), 2.62- 
2.43(m,6H). 2.09-2.07(br,2H). 1.84- 
1.82(br, 2H), 1.65-1.55(br.4H) 



Experimental Example 1. Effect of the compound of the present invention on 

^To test the inhibiting effect of the compounds prepared from above Examples 1 
5 to 108 on histone deacetylase (HDAC), HDAC murescent Activity Assay^g 
Discovery Kit (Biomol, USA) was used with nuclear extracts of HeLa cell as aTOAC 
source. Fluorogenic Histone Deacetylase Lysyl Substrate was used as substrate for 
HDAC and the test is based on the fact that the removal of acetyl group by HDAC 
activity causes the substrate to occur emmition wavelength in the rangmg from 360 nm 

10 t0 Tarious concentrations of the compounds of the present invention rangmg from 
0.01 to 10 pM were reacted wim HDAC enzyme at 25°C for 20 minutes and equal 
volume of developer was added thereto. The fluorescence *^™J^«^ 
wavelength in the range 350 to 460nm using by fluorescence spectrometer ICso value is 

15 Zn«Z me concentration of the sample required to reduce the maxnnum 
fluorescencetoahalfandtheresultwasshownmTable2. 

As shown in Table 2, it was confirmed that compounds of the present mvenhon 
showed potent inhibiting effect on the activity of HDAC enzyme. 

20 Experimental Example 2. Effect of the compound of the present invention on the 

tUm ° r PC-nrCATCC, US), human prostatic carcinoma cell line, were cultured in 
RMPI 1640 supplemented with 10% fetal bovine serum 

Appropriate concentrations of cells (5xl0< cells/ml) cultured m RMPI 1«0 

25 supP lementedwim5°/ofe^^ 



WO 2005/004861 



PC17KR2004/001764 



81 

at 37°C in 5% CCb condition. The day after the incubation, PC-3 cells were fixed on 
Time zero (T 0 ) plate by adding 50 nl/well of 50% trichloroacetic acid and the cell 
concentration was set to zero point by fixing the cells. In the cells treated with test 
samples, 50% TCA was added to each wells in 50ul/well after 48 hrs to fix the cells. 
5 The final concentration of adding test compounds were 0.01, 0.03, 0.1, 0.3, 1 ng/ml 
respectively. Then, each fixed plate was washed, dried and 100 nl/well of 0.4% reaction 
solution containing sulforhodamine B (SRB) reagent dissolved in 0.1% acetic acid was 
added thereto to stain the cells. 30 minutes later, the cell was washed with 0.1% acetic 
acid, dried at room temperature, and 10 mM of TRIS base (pH 10.5) was added thereto 

10 to dissolve the staining agent Finally, the absorbance detected at 540 nm was measured 
and the value was conversed into percentage comparing with that of control group. IC50 
(#g/m£), the concentration of the group required to inhibit the cancer cell growth by 
50%, was calculated from the data (AA : ICso's < 1, A : IC 5 o's < 5, B: ICso's < 10 and C : 
ICso's > 10). Also, the inhibiting activity of cell growth was expressed as various 

15 symbols in accordance with the potency of examples e.g., AA: closely equivalent (1~2 
times), A: slightly weaker (3-5 times), B: weaker (5-10 times), C: very weaker (more 
than 10 times) than that of adriamycin used as a positive control group. The result was 
shown in Table 23. 

20 As shown in Table 23, it was confirmed that compounds of the present invention 

inhibited HDAC directly and showed potent inhibiting effect on the activity of cancer 
cell growth, especially, PC-3 cancer cell. 

25 



30 



35 
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Experimental Example 3. Toxicity test 
Methods 

The acute toxicity tests on ICR mice (mean body weight 25±5g) and Sprague- 
Dawley rats (235±10g, Jung-Ang Lab Animal Inc.) were performed using the 
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of example 80. Four group consisting of 10 mice or rets was adored 
ondly with 4mg*g, 40mg*g, 400mg/xg and 4,000^ of test sample or solvents (0.2 
me, i.p.) respectively and observed for 2 weeks. 

changes and gross findings in any g^oup or either gender. Hrese results suggested that 
the extract prepared in the present invention were potent and safe. 

Hereinafter the formulating method, and kinds of excipients will be described, 
hut to present invention is not limited to torn. The representative preparauon examples 
were described as follows. 



Pre paration of powder 5Qmg 
15 the compounds of example 80 100mg 

Uctose lOmg 

m Powder preparation was prepaid by mixing .hove components and filing sealed 



20 



package. 

Pre paration of tablet 

the compounds of example 80 

Corn Starch 

Lactose 



50mg 
lOOmg 
lOOmg 
2mg 



25 Magnesium Stearate u , ^. „ 

Tablet preparation was preparedby mixing above components and entablettrng. 

Preparation of capsule 

— ] Z i on 50mg 

the compounds of example 80 

r lOOmg 
30 Corn starch 

Lactose 

Magnesium Stearate 



lOOmg 
2mg 



35 



sium Stearate , « mixing above components and filling gelatin 

Tablet preparation was prepared by mixing awvo 

capsule by conventional gelatin preparation method. 

Pr^r^ttnn of injection 5f)mg 
the compounds of example 80 
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Distilled water for injection optimum amount 

PH controller optimum amount 

Injection preparation was prepared by dissolving active component, controlling pH 
to about 7.5 and then filling all the components in 2 m£ ample and sterilizing by 
5 conventional injection preparation method. 

Preparation of liquid 

the compounds of example 80 0. l~80g 

Sugar 5~10g 

10 Citric acid 0.05-0.3% 
Caramel 0.005-0.02% 
Vitamin C 0.1-1% 
Distilled water 79-94% 
CO2 gas 0.5-0.82% 

15 Liquid preparation was prepared by dissolving active component, filling all the 

components and sterilizing by conventional liquid preparation method. 

The invention being thus described, it will be obvious that the same may be 
varied in many ways. Such variations are not to be regarded as a departure from the 
20 spirit and scope of the present invention, and all such modifications as would be 
obvious to one skilled in the art are intended to be included within the scope of the 
following claims. 



INDUSTRIAL APPLICABILITY 

25 As described in the present invention, the 2-oxo-cyclic compound of the present 

invention have potent anti-cancer activity, therefore, it can be used as the therapeutics 
for treating and preventing the cancer disease comprising lung cancer, bone cancer, 
pancreatic cancer, skin cancer, cancer of the head and neck, cutaneous or intraocular 
melanoma, uterine cancer, ovarian cancer, rectal cancer or cancer of the anal region, 

30 stomach cancer, colon cancer, breast cancer, gynecologic tumors, Hodgkin's disease, 
cancer of the esophagus, cancer of the small intestine, cancer of the endocrine system, 
sarcomas of soft tissues, cancer of the urethra, cancer of the penis, prostate cancer, 
chronic or acute leukemia, solid tumors of childhood, lymphocytic lymphonas, cancer 
of the bladder, cancer of the kidney or ureter, or neoplasms of the central nervous 

35 system. 
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What is claimed is; 



! A use of a compound represented by the following general formula (I), and the 
*LXr acce^tahle salt or the isomer thereof for me prepare of 
5 pharmaceutical composition to treat and prevent cancer diseases: 




(I) 



wherein 



X is a hydroxy! group, -NHOH, -NHOCH 2 Ph, w or 



V> 0 r H2N ^; 



-(c H2 )r-\j7--hY-^iM (A2)> 

selected from thiopenyl group, naphtyl group, pyrrol* group iuryl ^ 
15 group,whe™fteYmA2subst^^ 

haloL amine acetamide, carbonamide or sulfonamide group, M is a lower a&yl 
~ pT^i group substituted wift R\ of which R' is a hydrogen flower afcyl or 
Calko^^andrisindependentlyan^ 

20 p is an integer of 0, 1 or 2; 

n is an integer of 1 to 5; 

dotted line (=) means single bond or double bond. 

2 Ause of a compound represented by the following general fonnulaOI) andthe 
25 pharmaceutical* acceptable salt or the isomer thexeof for ft. prepare of 
pharmaceutical composition to treat and prevent cancer diseases: 



WO 2005/004861 



PCT/KR2004/001764 



87 





m 



(H) 



wherein 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, ^ or " ; 
Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, acetamide, 




5 



carbonamide or sulfonamide group; 

M is a lower alkyl group or phenyl group substituted with R\ of which R' is a 
hydrogen, lower alkyl or lower alkoxy group; 

m and r is independently an integer of 1 to 5 respectively; 

n is an integer of 1 to 5; 

dotted line ( == ) means single bond or double bond. 

3. The use according to claim 2, wherein said compound is one selected from the 
group consisting of; 

3_[1^2,4-Dmethoxybenzyl)^ 
hydroxypropionamide, 

3-(l-benzyl-2K>xo-2,5-dihydro4H^^ 

N-hydroxy-3-(2^xo-l-phenethyl-2,5-dih^^ 

N-hydroxy-3^2-oxo-H3-phenyl-p^ 

N-hydroxy-3-[2K>xo-H4-pte 

N-hydroxy-3-[l-(2-methyl-benzyl)-2^x^ 

N-hydn>xy-3-[l-(3-methyl-ben^ 

N-hydroxy-3-[ 1 -(4-methyl-benzyl)-2K)Xo-2,5-dihydro-lH-pyrrol-3-yl]-propionanu 

N-hydroxy-3-[ 1 <2-methoxy-benzyl)-2K)xo-2,5Kiihyd^ 
propionamide, 

N-hydroxyO-[l-(3Hinethoxy-benzy^ 
propionamide, 

N-hydroxy-3-[ 1 -(4-methoxy-benzyl>2-oxo-2,5-dihydrO" 1 H-pyrrol-3-yl]- 
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P t£^ N - hydroxy ' 

5 wumrfny*^ N " hydr0Xy " 
3-[iK2,4-dime4hox y *^^ 

HI -be^yl-2-oxo-2,5-dihydro-lH-pynol-3-yl)-pro P ionic acid, 

10 N-{4-[3-(2-hy<iroxycarb^^ 
phenyl}-benzamide, 

N-hy<froxy-3-{2-oxo-l-[^^^ 
pyrrol-3-yl}-propionamide, 

2 ^l-bei 1 z y l-2-oxo-2,5-dih^^ 
15 2 -[l-(2,4-dimethoxy-^^^ 
acetamide, 

N*ydroxy-2-(2-oxo-l-phene^^ acetaxn.de, 

N * y drox y -2-[2-oxo-M4-^^^^ acetanu ' 

2-[l-(4-benzyloxy*enzyl>2-oxo-2,5^ydro-lH- P ^ 
20 2<l*enzyl-2^xo-pyrroUdin-3-yl)-N*ydroxy-acetamide, 

N*ydroxy-2-(2-oxo-l-phenethyl-pyrroUdin-3-yl>acetaniide, 

HH 2K2-fluoro- P henyl^^ 
propionamide, 
25 3-{l-[2-(3-fluoro-ph^ 

propionamide, n 
N *ydroxy-3-{l-[2-(2-n^^ 

30 propionamide, „ 

N-hydroxy-S-O-PKS-m^ 

propionamide, u 
N-hydroxy-3-{l-[2K4-nitro-phenyl)-e1hyl]-2-ox^ 

35 'T<h£^^ 

nropionamide, ' 
3 . { l-[2-(4-bromo-ph^ 
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propionamide, 

N-hydroxy-3-{l-[2-(2-methoxy-phenyl^ 
propionamide, 

N-hydroxy-3- { 1 -[2-(3-methoxy-phenyl)-ethyl]-2-oxo-2,5^ 
5 propionamide, 

N-hydroxy-3- {H2-(4-methoxy-phenyl>^^ 
propionamide, 

N-hydroxy-3-[2-oxo-l-(2-/?-tolyl-ethy^^ 

N-hydroxy-3- { 1 -[3-(4-methoxy-phenyl>propyi]-2-oxo-2,5-dihydro- 1 H-pyrrol-3-yl} - 
10 propionamide, 

N-hydroxy-3-[2-oxo-l-(3-o-tolyl-propy^^^^ 
N-hydroxy-3-[2-oxo-l-(3-m-tolyl-pro 
propionamide, 

N-hydroxy-3- { l-[3-(4-isopropyl-phenyl)-propyl]-2-oxo-2,5-dihydto-lH-pyrrol-3- 
15 yl]-propionamide, 

3-{l-[3-(4-bromo-phenyl>propyl]-2-ox 
propionamide, 

3-{l-[3-(4-chioro-phenyl)-propyl]-2-ox^ 
propionamide, 
20 N-hydroxy-3- {l-[3-(4-methoxy-phm^^ 
propionamide, 

N-hydroxy-3- { 1 -[3-(2-methoxy-phenyl)-propyl]-2-oxo-2,5-dihydro- 1 H-pyrrol-3-yl]- 
propionamide, 

N-hydroxy-3-{l-[3-(3-methoxy-phenyl)-propyl]-2-oxo-2,5-dihydro-m 
25 propionamide, 

-. 

4. A use of a compound represented by the following general formula (HI), and 
the pharmaceutical^ acceptable salt or the isomer thereof for the preparation of 
pharmaceutical composition to treat and prevent cancer diseases: 



30 




r (m) 
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wherein 

Xisahydroxyl group, -NHOH, -NHOCH.Ph, ^or ; 
R is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to C5 
5 carbon atoms, a heterocyclic group or aromatic aryl group; 
n is an integer of 1 to 5; 

dotted line (=) means single bond or double bond. 

5 The use according to claim 4, wherein said R is the group selected from 
6. The use according to claim 5, wherein said compound is one selected from the 

" Pr ° Pi ^ 

N-hydroxy-3-[l<2-naphmalene-l-yl-emyl)-2-oxo-2,5^ 

" PTOPi T^ 
yl]-propionamide. 

7 A use of a compound represented by the following general formula (IV), and 
30 the pharmaceutically acceptable salt or the isomer thereof for the preparatmn of 
pharmaceutical composition to treat and prevent cancer diseases: 
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wherein 



10 



V>or 



-a 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, 

Y is a lower alkyl group, lower alkoxy group, nitro, halogen, amine, acetamide, 
carbonamide or sulfonamide group; 

M is a lower alkyl group or phenyl group substituted with R\ of which R' is a 
hydrogen, lower alkyl or lower alkoxy group; 

m and r is independently an integer of 1 to 5 respectively; 

n is an integer of 1 to 5; 

dotted line means single bond or double bond. 



8. The use according to claim 7, wherein said compound is one selected from the 
group consisting of; 
15 3-[H2,4-Dmethoxybenzyl)-2K«^ 
hydroxypropionamide, 

N-hydroxy-3-(l -benzyl-2-oxo- 1 ^,5,6-tetrahydro-pyridin-3-yl)-propionic acid, 
N-hydroxy-3-[ 1 -(4-nitro-ben2yl)-2-oxo- 1 ^,5 ,6-tetrahydro~pyridin-3 -yl> 
propionamide, 

20 3^1-benzyl-2^xo-l,2,5,6-tetrahydio-pyridin-3-yl)-N-hydroxy propionamide, 

N-hydroxy-3-[2-oxo-l -(4-phenyl-butyl> 1 ,2,5,6-tetrahydto-pyridin-3-yl]- 
propionamide, 

N-hydroxy-3-(2-oxo-l-phenethyl-lA 
3-[H2,4-dimethoxybCTzyl>2^xo-l^,5,6-te1xahydio-py^ 



25 acid, 



3^1-benzyl-2^xo-l,2,5,64etrahydn>-pyridin--3-yl)-propionic acid, 

3-[ 1 -<4-nitro-benzyl)-2-oxo- 1 ,2,5 ,6-tetrahydro-pyridin-3-yl)-propionic acid, 

3^2^xo4^3-phenyl-propyl)-l^,5,6-tetrahydro-pyridin-3-yl>^ 
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3 -[2^xo^4-phenyl-bu^^ 
3<2K>xo4-phenethyH,2,5,6-tetr*^^ 

3<l-benzyl-2^xo-U,5,64etrahydro-pyridin-3-yl)-N-pyridin-2-yl- 

propionamide, 
5 N -(2-aimno-phenyl>3-(lWyl-^^^ 

propionamide, 

N K 2-aimno-phenyl>3-[l^^ 

ylVpropionamide, 

NK2-ammo-phenyl)-3-[l-(2-m^^^ 

10 yl>propionamide, 

N-benzyloxy-3K2-oxo4-phenethyl-l,2,5,6-tetrahydro-pyridin-3-yl)- 

propionamide, > 
S-tH^awtylammo-benzyl)^^^ 

propionamide, 
15 N _4-[5-(2-hydroxycarbamoyl^^ 

phenyl-benzamide, 

N-hydToxy-3-[H4^imethylsulfonylainino-benzyl)-2^xo-l,2,5,64e 

pyridin-3-yl]-propionamide, 

N-hydroxy-3-2-oxo-l-[4<tolu^ 

20 pyridin-3-yl]-propionamide, . 
3-[l-(4-acetylamino-ben^ 

acid, 

3.[lK4-benzoylainino-b e nzyl)-2^xo4,2,5,6-t e trahydro-pyridin-3^^^^ 

acid, 

25 3 . 2 ^ X o-l-[4Ktoluene^sulfonylaniii«>>benzyl] 

pyridin-3-yl]-propionic acid, 

N-hydroxy-3K2^xo-l-phenethyl-piperidine-3-yl)-propionamide, 

2-[l-(2,4-dimethoxy-be^^^ 

acetamide, . 
30 2 -(l-benzyl-2K>xo-l,2,5,6-te^^ 

N-hydioxy-2-[H4-mtio-benzj^2-oxo-U,5 J 6-tetr^ 

hydroxy-acetamide, 

N -hy<koxy-2^xo-H3-phe n yl-piopylHA5,6-tetiahy^^^ 

hydroxy-acetamide, 

35 N - h ydroxy-2-[2-oxo-H4-phe^^^^ 

hydroxy-acetamide, 

[l-(2,4^ethoxy-be n zyl>2-oxo-l,2,5,6-tetrahydro-pyridin-3-yl]-a^ acid, 
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(l-benzyl-2-oxo-l,2,5,6-tetrahycto^ acid, 
(2-oxo-l-phenethyl-l,2^ 
[2-oxo-l-(3-phenyl-propyl)-l,2,5,6-tetrah^ 
[2-oxo-l-(4-phenyl-butyl>l,2,5,6^^ 
5 2-[l ^2,4-dimethoxy-benzyl)-2-oxo-piperidm^^ 

(2-oxo- 1 -phenethyl-piperidine-3-yl)-acetic acid, 
[2-oxo-l-(3-phenyl-propyl)-piperidine-3-yl]-acetic acid, 
4-[ 1 ~(4~methoxy-benzyl)-2-oxo- 1 ,2,5,6-tetraliydro-pyridin-3-yl]-N-hydroxy- 
butylamide, 

10 4-(l-phenethyl-2-oxo-l,2,5,6-tetrahy^ 

N-hydroxy^[2-oxo-l-(3-phenyl-propyl)-l^^ 
butylamide, 

N-hydroxy-4-[2-oxo-l-(3-phenyl^ 
butylamide. 



15 



9. A use of a compound represented by the following general formula (V), and the 
pharmaceutical^ acceptable salt or the isomer thereof for the preparation of 
pharmaceutical composition to treat and prevent cancer diseases: 




wherein 



X is a hydroxyl group, -NHOH, -NHOCH 2 Ph, 




R is a lower alkyl, lower alkenyl, lower alkynyl, lower allyl group having CI to C5 
25 carbon atoms, a heterocyclic group or aromatic aryl group, preferably, the group 
selected from thiopenyl group, naphtyl group, pyrrolyl group, furyl group and biphenyl 
group; 

n is an integer of 1 to 5; 

dotted line ( == ) means single bond or double bond. 
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10. The use according to claim 9, wherein said compound is one selected from the 

group consisting of; 

3-(2^xo-U,5,6-tetrahydro-pyridin-3-yl)-propionic acid, 
5 N-Benzyloxy-3K2^xo-l,2,5,6-teti^ydro-p>^dm-3-yl>Fopionaniide > 

3-(l-Myl-2^xo-lA5,Metrah^^ 
N-hydroxy-3Kl-memyl-2^xo-l,2,5^ 
N-hydroxy-3KHnaphmalene-2^ 
propionamide, 

10 N-hydroxy-3-[2K>xo-H2-thiophen-2-yl-emyl)-U,5,6-tetrahydxo 
propionamide. 

11. A novel compound represented by the following general formula (VI), the 
phaimaceutically acceptable salt or the isomer thereof: 

15 




wherein 

20 Xisahydroxylgroup,-NHOH,-NHOCH2Ph, N ^ or " 2l ^\J ; 

R is independently hydrogen atom, lower alkyl, lower alkenyl, lower alkynyl, lower 
allyl group having CI to C4 carbon atoms substituted with a phenyl group which can be 
substituted with halogen atom or lower alkyl group; 
n is an integer of 1 to 5; 
25 dotted line (=) means single bond or double bond. 

12. The compound according to claim 11, wherein said compound is one selected 
from the group consisting of; 
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N-3-(l-benzyl-2-oxo-2,5,6,74efr^ 

N-hydroxy-3-[2-oxo- 1 -(3-phenyl-ethyl)-2,5,6,7-tetrahydro- 1 H-azepin-3-yl]- 
propionamide, 

N-hydroxy-3-[2-oxo- l-(3-phenyl-propyl)-2,5,6 ,7-tetrahydro- lH-azepin-3-yl]- 
5 propionamide, 

N4iydroxy-3-[2-oxo-H3-phenyl-buty^^ 
propionamide. 

13. A use of the compound of general formula (VI) as set forth in claim 12 or the 
10 pharmaceutical^ acceptable salt thereof as an active ingredient in amount effective to 

treat or prevent cancer disease together with pharmaceutical^ acceptable carriers or 
diluents. 

14. The use according to any one of claims 1 to 11 and 13, wherein said cancer 
15 disease comprises lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the 

head and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal 
cancer or cancer of the anal region, stomach cancer, colon cancer, breast cancer, 
gynecologic tumors, Hodgkin's disease, cancer of the esophagus, cancer of the small 
intestine, cancer of the endocrine system, sarcomas of soft tissues, cancer of the urethra, 
20 cancer of the penis, prostate cancer, chronic or acute leukemia, solid tumors of 
childhood, lymphocytic lymphonas, cancer of the bladder, cancer of the kidney or ureter, 
and neoplasms of the central nervous system. 
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